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1.  Background

Ciba Specialty Chemicals Inc. acquired responsibility for the CPS Chemical Company
Old Bridge Facility in March 1998 as part of their acquisition of Allied Colloids. The site
has a long and well documented regulatory and operational history and for the purposes
of this report will continue to be referred to as the CPS site.

In October 1992, CPS Chemical Company, Inc. (CPS) and the New Jersey Department of
Environmental Protection (NJDEP) executed an Administrative Consent Order (ACO)
requiring CPS to perform a remedial investigation (RI) and feasibility study (FS) at the
CPS facility in Old Bridge, New Jersey, in accordance with and New Jersey Technical
Requirements for Site Remediation. (NJAC 7:26E, 1997) and the United States
Environmental Protection Agency's (USEPA) "Guidance for Conducting Remedial
Investigations and Feasibility Studies Under CERCLA" (USEPA, 1988). The CPS RI
was completed in three phases (Phase 1(1993), Phase [1(1995) and Phase I1I(1996)) and
approved by the NJDEP. As a result of the RI, contaminated soils and ground water were
delineated, and an interim ground water recovery system was installed and began
operation in March 1996. Since their inception, these remediation measures have
significantly reduced groundwater contaminant concentrations in the production source
area and in the downgradient groundwater plume. On-going optimization of the
groundwater recovery system continues and a Feasibility Study was submitted to the
NJIDDEP and USEPA during 2001. Manufacturing activity was terminated at the site on
December 14, 2001. In October 2003, the state requested that EPA take the lead for the
CPS/Madison site.

As aresult of the transition from NJDEP to USEPA lead, an RI/FS Summary report was
prepared and issued to the USEPA on November 7, 2005. In that report, results of recent -
sampling and investigations were discussed and presented our current understanding of
the contaminant plume and source -area soils: This section of the report is provided here
(Attachment #1) as a background document, detailing the need for additional data
gathering and provides the basis for this proposed sampling event. However, it is clear
that a significant amount of VOC mass is crossing the CPS property line near CPS-1 ( see
Figure 1). While these are similar compounds as are found in the extraction wells, based
on concentration magnitude both in extracted groundwater and in the characterized

source area, it is not clear whether this mass is associated with the characterized source
area or is associated with an unknown source. Therefore, an additional field investigation
will be conducted in an effort to fill some exiting data gaps

2. Purpose

This field sampling plan is intended to describe a supplemental field investigation for site
soils and groundwater characterization and to investigate the increase in VOC
concentrations noted in sentinel well CPS-1. In our meeting held with EPA on November
17, 2005 Ciba described the increase in volatile organic chemical contamination in
ground water monitoring sentinel well CPS-1. In an attempt to characterize the nature and



extent of contamination at CPS-1, Ciba proposes a screening assessment that includes the
installation of six (6) temporary piezometers for water quality and water level
measurement and the completion of one (1) boring for water quality measurement in the
general area of CPS-1. Figure # 1 provides a location map of the proposed sampling
locations. )

While the drilling equipment is mobilized on-site to complete this work, soil samples will
also be secured at each probe location described above, which will aid in the further
delineation of the source area soils. Additionally, two borings ( identified as TF-2A &
TF-2B in Fig. #1) will be completed in the Tank Farm #2 area to investigate an area of
“stained soil” recently uncovered during demolition activity.

3.  Piezometer Installation and Groundwater Sample Collection

SGS Dirilling will provide an all terrain dual tube GeoProbe rig to accomplish the work.
At specified intervals (described in Table #1) a groundwater sample will be collected
utilizing a peristaltic pump. Samples will be collected into 40 ml vials for VOC analysis.
New pump tubing will be utilized for each sample. As stated above, this is a screening

- level assessment and the data quality objectives are broad in nature.

At a specified depth of 25 or 30 feet (depending on ground surface elevation), a 11/2 inch
piezometer with a five foot screen will be installed and left in place at 6 locations for
approximately six months. Permits for these temporary piezometers have been secured
from the NJDEP. One (1) additional borehole will be completed with groundwater
samples collected at two intervals in the borehole (see Table #1). The borehole will be
grouted as necessary when the drilling equipment is removed.

Decontamination procedures and field QA/QC protocols as detailed in the soils sampling

section below will be utilized. It is anticipated that the analysis will be performed by Ciba
Remediation Laboratory located at the Toms River Superfund Site (approved by USEPA

Region II). However, samples may also be sent to Lancaster Laboratories for analysis.

4, Soil and Groundwater Sampling

Soil cores will be collected in 5 foot Macrocore tube samplers lined with an acetate liner.
Five foot length cores will be collected at selected intervals at each location. A discrete
soil VOC sample will be collected from each specified interval. Hnu or similar PID
screening will be conducted along the length of each recovered core sample. PID

readings will be conducted every 6 inches and recorded. A discrete VOC sample will be
collected at the section of the core which exhibits the highest PID reading. Thus the VOC
sample will be BIASED high. A single composite sample will be collected from the Tank
Farm #2 area for semi-volatile and metals analysis. An area of “stained soil” was recently
uncovered in this area during demolition activity which needs to be characterized.

Site field conditions and occurrences may require changes to the sampling location
and/or interval.



‘ 4.1 SAMPLE COLLECTION METHODOLOGY

e Drive the Macrocore tube sampler into the soil
Withdraw the sampler. Screen the end of the sampler with a PID before
disassembling. Record readings into field notes. _

e Disassemble sampler and split acetate sleeve by cutting it open parallel to
the 5 foot core.
Screen by PID - record reading at each 6 inch length into logbook.
Transfer the sample from core inito appropriate containers. VOC samples
will be collected in two (2) ounce jars with a Teflon lined septum cap.
Samples for SVOC/metals/other analysis will utilize appropriate sized jars
with Teflon lined caps.

e All soil samples will be unpreserved but kept in coolers until delivered to
the laboratory.

e Install tubing and utilizing peristaltic pump collect ground water sample if
required (40 ml vial with preservative). Remove tubing.

e Label each sample in accordance with the Ciba EQuIS1 identification
system. ‘
Advance geoprobe to selected depth, then advance Macrocore.
Repeat above as required.

42 DECONTAMINATION PROCEDURE

‘ The geoprobe tube samplers and drill rods will be steamed cleaned with high -
pressure water prior to use at the site.

If disposable sampling equipment is used, this equipment will not need to be
decontaminated.

Otherwise, at the start of each new piezometer/borehole, sample equipment
including tube samplers and drilling equipment will be cleaned following the
procedure outlined below. Soils generated during the drilling process will be
left on site. If non-disposable sampling equipment is used, the following
decontamination procedure will be used for sampling equipment:

e Remove visual contamination and wipe clean.
Wash with detergent and site tap water.
Rinse with tap water.

Rinse with distilled water.

Rinse with isopropyl alcohol.

Air dry.

Final rinse with distilled water.

Air dry.

! EQuIS from EarthSoft, Inc. is used by Ciba for its environmental database.



5.0

5.1

5.2

53

54

5.5

While collecting samples from different intervals within the same borehole,
tube sampler and other sampling equipment will also be cleaned.

Remove visual contamination and wipe clean.
Wash with detergent and site tap water.

Rinse with tap water.

Rinse with distilled water.

Analytical and QA/QC

All analytical methods utilized for analysis of samples will be from USEPA “Test
Methods for Evaluating Solid Waste: Physical/Chemical Methods,” April 1998,
SW-846, revision 5.

Soil samples are to be collected in a two ounce pre-cleaned glass jar with a
Teflon septum cap for VOC samples. The soil sample will be methanol extracted
in the laboratory utilizing EPA Method 5035A, followed by Method 8260
analysis ( see Table 2 for Target Compound List). Semi-volatile soil samples will
be collected in 500 ml pre-cleaned glass jars with Teflon lined caps. The samples
will be extracted by Method 3545 followed by Method 8270 analysis (see Table 3
for Target Compound List). Metals samples will be collected in pre-cleaned 250
ml glass jar with a Teflon lined cap and extracted by Method 3050B and analyzed
by Method 6010B for the standard Target Analyte List ( Table 4). Volatile
“surrogates” and internal standards are listed in Table 5, and semi-volatile
surrogates and internal standards utilized are listed in Table 6.

Ground water samples will be collected directly into 40 ml vials preserved with
1:1 HCL and analyzed via Method 8260 (see Table 2 for compound) list.

Sampling containers, preservation methods and sample holding times will be
consistent with the laboratory ‘s Quality Assurance Manuel. All samples will be
placed into coolers and cooled to 4 degrees C with ice and shipped to Lancaster
Laboratories or Ciba’s in-house laboratory. Chain of Custody will be maintained
for all samples from bottle origin to laboratory. See Ciba Remediation and
Lancaster Laboratories Quality Assurance Manuals ( paper or CD copy provided
as Attachment #2 and Attachment #3).

A duplicate sample (DUP) will be secured for every 20 samples as will an
additional MS/MSD sample for every 20 samples.

If analysis is performed by the Ciba laboratory, five (5) percent of the samples
will be sent to Lancaster laboratories for confirmatory analysis



6.0

6.1

6.2

7.0

FIELD QUALITY ASSURANCE SAMPLES

Equipment field blanks will be utilized for quality assurance purposes to assess
the possible effects of inadvertent sampling contamination. An equipment field
rinse blank consists of containers that are transported to the site empty and filled
with contaminant-free, reagent grade water that has rinsed the clean sampling
equipment so as to provide data to evaluate the effectiveness of decontamination
procedures. During the collection of samples, one field rinse blank will be
collected at the start of each boring.

In addition to equipment field rinse blanks, trip blanks will also be utilized. A trip
blank consists of containers filled with contaminant-free, reagent grade water that
accompanies clean bottles shipped to the site. These containers of water remain
unopened and accompany the samples back to the laboratory. The purpose is to
provide data that can be used to evaluate whether contamination has been
introduced from a source other than contamination attributable to the site.

ANALYTICAL DATA PACKAGE

The analytical data deliverable consists of an EDD in an EQuIS four (4) - file format

provided by the laboratory. Analytical results will be provided to USEPA within 45

- days. A CLP equivalent data package can also be supplied from the laboratory if

required. Data from five (5) percent of the samples will be validated. Validation will be
performed by Advanced GeoServices Corporation, located in West Chester,
Pennsylvania.

8.0

REPORTING

The data collected will be analyzed and incorporated into the conceptual model for the
site. A report will be provided which includes a summary of the data and conclusions
and recommendations based on data analysis.

See next page for proposed Sample Analysis Table
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TABLE 1 Proposed Sample/Analysis
TP-1 BH-1 TP-2 TP-3 TP-4 TP-5 TP-6 TF-2A TF2B
depth
0-5 S1 S1
5-10 S1+GW S1+GW |S3+GW |S3+GW [S3+GW |[S1
10-15 S1+GW |S1+GW S1+GW
15-20 S1+GW S1+GW [S1+GW [S1+GW
20-25 S1+GW [S1+GW S1+GW
25-30 S1+GW S1+GW [S1+GW |S1+GW
GW=VOC |water
S1=VOC |soil
S3=vOC |[SVOC Metals (soils)
Total 22 groundwater VOCs
22 soil VOCs
1 soil SVOC
1 soil metals




1A
Volatile Organic Analysis Data Sheet
9 y Table 2

Lab Name: Ciba Remediation Testing Lab. Test Code: 8260 Target Compound
Lab Code: LIMS Number.:

Matrix: (soil/water) Water Lab Sampile Id.: L

Sample wiivol 5 mi Lab File Id.: B1060127.D
Level: (low/med) low Date Sampled.:

% Moisture: Date Analyzed: 01/27/06

GC Column: RTX-5021.D.: 0.25mm Dilution Factor: 1

CAS NO. COMPOUND RESULT ug/L MDLugl Q
75-71-8 Dichlorodifluoromethane N.D. 06 U
74-87-3 Chioromethane ’ N.D. 06 U
75-01-4 Vinyl Chloride N.D. 14 U
74-83-8 Bromomethane N.D. 09 U
75-00-3 Chloroethane N.D. 10 U
75-69-4 Trichlorofluoromethane N.D. 05 U
60-29-7 Diethyi Ether N.D. 09 U
67-64-1 Acetone N.D. 40 U
75-35-4 1,1-Dichloroethene N.D. 09 U
74-88-4 Methyl lodide N.D. 25 U
107-05-1 Allyl Chloride N.D. 15 U
75-15-0 Carbon Disulfide N.D. 06 U
75-09-2 Methylene Chloride N.D. 13 U
107-13-1 Acrylonitrile N.D. 18 U
1634-04-4 Methyl-t-butyl Ether N.D. 05 U
156-60-5 trans-1,2-Dichloroethene N.D. 08 U
75-34-3 1,1-Dichloroethane N.D. 02 U
78-93-3 2-Butanone N.D. 22 U
107-12-0 Propionitrile N.D. 54 U
594-20-7 2,2-Dichloropropane N.D. 06 U
156-59-2 cis-1,2-Dichloroethene N.D. 07 U
126-98-7 Methacrylonitrile N.D. 21 U
96-33-3 Methyl Acrylate N.D. 08 U
67-66-3 Chloroform N.D. 04 U
74-97-5 Bromochloromethane N.D. 17 U
109-99-9 Tetrahydrofuran N.D. 59 U
71-55-6 1,1,1-Trichloroethane N.D. 05 U
109-69-3 1-Chiorobutane N.D. 06 U
563-58-6 1,1-Dichloropropene N.D. 06 U
56-23-5 Carbon Tetrachloride N.D. 05 U
107-06-2 1,2-Dichloroethane N.D. 06 U
71-43-2 Benzene N.D. 03 U
79-01-6 Trichloroethene N.D. 05 U
78-87-5 1,2-Dichioropropane N.D. 06 U
80-62-6 Methyl Methacrylate ' N.D. 09 U
75-27-4 Bromodichloromethane N.D. 04 U
74-95-3 Dibromomethane N.D. 07 U
108-10-1 4-Methyl-2-Pentanone N.D. 07 U
10061-01-5 cis-1,3-Dichloropropene N.D. 04 U
108-88-3 Toluene N.D. 04 U
10061-02-6 trans-1,3-Dichloropropene N.D. 03 U

Page 1 of 2



1A
Volatile Organic Analysis Data Sheet

Lab Name: Ciba Remediation Testing Lab. Test Code: 8260-w
LabCode: __ LIMS Number.:

Matrix: (soil/water) Water Lab Sample Id.: Blank
Sample wt/vol 5 mi Lab File Id.: B1060127.D
Level: (low/med) low Date Sampled.:

% Moisture: Date Analyzed: 01/27/06
GC Column: RTX-5021.D.: 0.25mm Dilution Factor: 1

CAS NO. COMPOUND RESULT ug/L MDL ug/L
97-63-2 Ethyl Methacrylate N.D. 0.6
79-00-5 1,1,2-Trichloroethane : N.D. 0.8
106-93-4 1,2-Dibromoethane N.D. 0.9
591-78-6 2-Hexanone N.D. 0.6
142-28-9 1,3-Dichioropropane N.D. 0.6
127-18-4 Tetrachloroethene N.D. 0.7
124-48-1 - Dibromochioromethane N.D. 0.5
108-90-7 Chiorobenzene N.D. 0.5
630-20-6 1,1,1,2-Tetrachloroethane N.D. 0.6
100-41-4 Ethylbenzene N.D. 0.4
1330-20-7 m+p-Xylene N.D. 1.0
95-47-6 o-Xylene N.D. 0.8
100-42-5 Styrene N.D. 0.6
75-25-2 Bromoform N.D. 0.5
98-82-8 Isopropylbenzene N.D. 0.3
79-34-5 1,1,2,2-Tetrachloroethane N.D. 0.9
96-18-4 1,2,3-Trichloropropane N.D. 1.0
110-57-6 trans-1,4-Dichloro-2-Butene N.D. 1.2
103-65-1 n-Propylbenzene N.D. 0.4
108-86-1 Bromobenzene N.D. 0.8
108-67-8 1,3,5-Trimethylbenzene N.D. 0.5
95-49-8 2-Chlorotoluene N.D. 0.6
106-43-4 4-Chlorotoluene N.D. 0.6
98-06-6 tert-Butylbenzene N.D. 0.4
95-63-6 1,2,4-Trimethylbenzene N.D. 0.4
76-01-7 Pentachloroethane N.D. 1.8
135-98-8 sec-Butylbenzene N.D. 04
99-87-6 4-isopropylitoluene N.D. 0.3
541-73-1 1,3-Dichlorobenzene N.D. 0.4
106-46-7 1,4-Dichlorobenzene N.D. 0.5
104-51-8 n-Butylbenzene N.D. 0.2
95-50-1 1.2-Dichlorobenzene N.D. 03
67-72-1 Hexachloroethane N.D. 1.2
96-12-8 1,2-Dibromo-3-Chloropropane N.D. 27
120-82-1 1,2,4-Trichlorobenzene N.D. 0.6
87-68-3 Hexachlorobutadiene N.D. 0.6
91-20-3 Naphthalene N.D. 1.0
87-61-6 1,2,3-Trichlorobenzene N.D. 04

Page 2 of 2
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Table 3

~Lab Name”Cuba Remedlatahon Testmg Lab - TestCode: - .= . 8270 Target Compound
LabCode:. .. - _ . LIMS Number; © 7
‘Matrix: (son/water) Water R ', .+ .- Lab'sampleld..
Sample wi/vol . 1ooo “mi. . 7. LabFileld.: -
£ L ~',-‘;v'ffDate Sampled:_,

,',>_OMPOUND

LoexTse . N- Nltrosodlmethylamlne,__"v R N D._
©110-86-1. . . .'_Pyrldme o S ‘N.D.

‘*1 4-D|chlorobenzene o o AN,

" Benzyl Alcohol - ~ 'ND.
1,2-Dichlorobenzene - - 7 U ND.
.95-48.7 : .2-Methylphenol S ~N.D.

S 39638-32-9 bis (2= Chlormsopropyl) ether . . _ND.

72 :106-44-5 -~ 4-Methylphenol - - . ND
©: 621647 N-Nxtrosods-N-propyIamme - .ND.

87721 S Hexachloroethane L e N.D. .
~il98.98-3° .. " Nitrobenzene . . . . UND.. oo 1820
' 5-50-1 - Isophorone S e INDS T et
8-75-5 . - . 2:Nitrophenol . SRR D

05-679 . . 24Dimethyiphenol <.
"1"1“-'91“1 LR bis (2-Chloroethoxy) methane'-.‘ﬁ,. SN

1120-83-2 _:' o
120821

C 1,24 Trichio ’benzene Sl L UND.
91203

“Naphthalene.. = e OND
“4Chloroanifine =~ " "+ -ND
jHexachIorobutadlene o UND,
~ '4-Chioro-3-methyiphenol = -~ " - N.D.
- 2-Methylnaphthalene -~ -~ = - ND..
HexachIorocyclopentadlene . ND.

- 2,4,6-Trichiorophenol -~~~ -~ - .ND.
2,4 5Trichiorophenol  ~ ..~~~ N.D.
L , © 2-Chioronaphthalene ~ -~~~ .~ - < ND. -
1 788-T4-4 . - - 2:Nitroaniline -~ -~ -~ ND.
1 181411-3-  Dimethyl Phthalate .~ . . . . ND. -
+'606-20-2 -~ - - 26-D|mtrotoluene Lo U ND. e

20 B ‘_ ;Acenaphthylene _' oo CNDS o
C3iNitfoaniling o e N
© Acenaphthene: . - o oNDo

,,_,_;51-285 Co 24-D|mtropheno! i NDe
"100-02- '. . 4-Nitrophenol - on T ‘N.D.
1211420 2, 4-D|mtrotoluene v oo . ND.

”.132-649 ' Dubenzofuran S NDL

 Page 1.0f2



Semlvotatlle Orgamc Ana tsus Data Sheet

: _Te ‘Code )
ab R N . :,,’leMSNumber Co .
SN Matnx (sonl/water) Water .. 77 ‘LabSampleld.: ‘_L"-:,38397 1/27/05
' Sample wtlvol 100 ml L Lab Flle 1d.: §5042103.D

.f s S oo oL Lo .01/27/05

101 : _:4-Bromophenyl phenyl ether ' .D.
‘418-74-1 . Hexachlorobenzene . 'ND
87-86-5 . - Pentachlorophenol o T ND.
5-01- " Phenanthréne ” © - -~ ND.
“Arithracene ~ .. . ND.
Carbazole -~ . . . - ND
_Di-n-butyl Phthalate . - .- - .ND.
R Benzndlne Lo o ONDL

(31600'-03_' Y Bey (b+k) ﬂuoranthene T
0-32-8 Benzo'(a) pyrene. - ... " . . 'ND.
7 Indend (1,2.3-cdjpyrene . ND.
3:70-3 . . Dibenz (a,h) anthracene . - . 7 ND.
' _ V.Benzo (gh:)perylene ... ND.

cccceccoceccaccccecoccecccoccece
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Table 4

1Analyzed by Trace ICP
2Analyzed by Cold Vapor
3Analyzed by GFAA

4Analyzed by automated spectrophotometer

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may

not always be achievable.

*Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory for

soil/sediment, calculated on a dry-weight basis, will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client.

Vaiues reported below the LOQ are reported with a J-flag and are defined as estimated values.
LOQs and MDLs are evaluated annually and subject to change.

. 6010B Target Analyte
, Table B4-2
Metals Compound List (TAL)
Waters Soils™
~ Analyte LOQ* {(mg/L) MDL (mg/L) LOQ" (mg/kg) MDL (mg/kg)
Aluminum 0.2 0.041 20 2.96
Antimony’ 0.02 0.0085 2. 0.66
Arsenic' 0.01 0.0049 1. 0.5
Barium' 0.005 0.00042 0.5 0.032
Berylium' 0.005 0.00034 0.5 0.059
Cadmium’ 0.005 0.00087 0.5 0.054
Calcium 0.2 0.049 20 1.25
~ |Chromium’ 0.005 0.0022 0.5 0.2
Cobalt’ 0.005 - 0.0016 0.5 0.14
Copper’ 0.01 10.0021 1. 0.19
fron? 0.2 0.045 20 4.89
Lead® 0.003 0.0012 1. 008
' Magnesium 01 0.018 10 188
|Manganese’ 0.005 0.00051 0.5 0.038
Mercury? 0.0002 0.00016 0.1 0.0028
_ INicker! 0.01 0.0038 1. 02
Potassium 0.5 0.043 50 3.72
Selenium’ 0.01 0.0047 . 0.47
Silver' 0.005 0.0018 0.5 0.15
Sodium 1. 0.46 100 47.2
Thallium? 0.01 0.0074 2. 0.16
Vanadium' 0.005 0.0017 0.5 0.16
Zinc' 0.005 0.0041 2, 0.18
Cyanide, total® 0.005 0.01 0.18 0.5




Quantitation Report

Data File : C:\HPCHEM\1\DATA\060127\D1060127.D

Acg On : 27 Jan 2006 2:37 pm

Sample : CCC - 50 ppb

| Misc : w,5,
‘ MS Integration Params: MARK.P

N
&
£
3

)

Quant Time: Jan 30 16:04 2006

Table 5

(OT Reviewed)

8260 Surrogate List

Quant Results File: 011182

Quant Method : C:\HPCHEM\1\METHODS\01118260.M (RTE Integrator)

Title : Ciba 8260 METHOD

Last Update : Wed Jan 11 15:17:54 2006
Response via : Initial Calibration

DataAcq Meth : 01118260

Internal Standards
1) Pentafluorobenzene
31) 1,4-Difluorcbenzene
50) Chlorobenzene—dS
62) 1,4-Dichlorobenzene-d4

System Monitoring Compounds

26) Dibromofluoromethane **sur
Spiked Amount 50.000

43) Toluene-d8 **surr**
Spiked Amount 50.000

49) 4-Bromofluorobenzene **sur
Spiked Amount 50.000

“arget Compounds

2) Dichlorodifluoromethane
} Chloromethane
) Vinyl Chloride
) Bromomethane
) Chloroethane
) Trichlorofluoromethane
) Diethyl Ether
) Acetone
10) 1,1-Dichlorocethene
11) Methyl Iodide
12) Allyl Chloride
13) Carbon Disulfide
) Methylene Chloride
) Acrylonitrile
-16) Methyl-t-butyl Ether
) trans-1,2-Dichloroethene
) 1,1-Dichloroethane
12) 2-Butanone
20) Propionitrile
21) 2,2-Dichloropropane
) cis-1,2-Dichleroethene
) Methacrylonitrile
) Methyl Acrylate
25) Chloroform
) Bromochloromethane
) Tetrahydrofuran
) 1,1,1-Trichloroethane

R.T. QIon
14.73 168
17.38 114
25.08 117
31.11 152
15.21 113
21.26 98
28.10 95

5.41 85

5.97 50

6.20 62

7.25 96

7.41 64

8.04 101

8.71 59

9.24 43

9.62 96
10.49 142
10.55 41
11.04 76
10.84 84
11.12 52
11.19 73
11.63 96
12.71 63
13.71 43
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7.1 CPS/Madison Groundwater Contaminant Distribution
Characterization

7.1.1 Purpose

The purpose for this Section is to provide a characterization of the groundwater
contamination attributable to the CPS/Madison Site based on available local and regional
hydrogeological and water quality data. With this information, the effectiveness of the

pump-and-treat systems is also assessed.

7.1.2 Implementation

The first step is to compile a characterization database. The following information was
compiled:

1. Regional GIS (NJ and USGS internet archives)
¢ Topographic maps

Air photos

Watersheds

Surface water (streams, lakes, wetlands)

Land use

2. Existing historical Site-related documentation
» Evor Philips Leasing Company (EPLC) Site Data
i. Supplemental GW RI Report (5/2004)
ii. NPL Site Amendment No. 1 (5/2005)

o CPS/Ciba (CPS) Site Data

1. RI Reports (Phase 1, 1/94 and Phase 2, 5/96)
2 PMP reports (WQ from 1991 to 2004).
3. Natural Attenuation Report (2002)

¢ Madison Industries (MI) Site Data
i. RIReport (9/96)
ii. PMP reports (WQ from 1997 to 12/2004 [report 55])

In addition to these historical documents, the following recently compiled data was included:

3. Conduct special characterization sampling (Ciba)
e Geoprobe profiling VOC (5/03 and 7/05)
¢ Metals and VOC at monitoring wells not currently on SAMP (on and off CPS
property) [12/04 and 3/05]
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These data were combined using visualization software to derive plume impact zones
(plan view and depth) based on

» Regional flow (regional GIS, water supply pumping).

¢ Local flow, based on water level data and pump well locations and extraction
rates. ’

o Locations of source areas. _

o Spatial and temporal trends in water quality at monitoring wells.

7.1.3 Hydrogeology

For the purposes of this discussion, the aquifer associated with the contaminant plume
is assumed to be relatively homogeneous and unconfined, consisting of unconsolidated
sands, silts and ciays (see Section 3.2).

Figure 1 shows the Site relative to the regional topography. Note that there is a
topographic high to the north and west of the Site, and the slope drops along the principle
drainage-way (toward Tennent Pond). Figure 2 presents the implied regional surface water
and groundwater flow patterns based on GIS watershed boundary and surface water drainage
layers, and the locations of the Perth Amboy water supply wells (PA-series). Note that the
natural groundwater flow direction away from the CPS/Madison Site is along the Prickets
Brook drainage way. The Perth Amboy supply wells, pumping at a rate of approximately 2.5
million gallons per day, are shown to skew the flow lines off their natural path. Data
supporting this feature are discussed below.

An important component for understanding past and present contaminant distribution is
a characterization of aquifer stress conditions (e.g., pumping wells and surface water) over
time. Figure 3 provides a summary of ‘early’ stress conditions. It shows what can be
considered the first-generation pump-and-treat well configuration (see Section 2.2.4). Figure
4 shows the current pumping stress configuration. These are the regional wells that are
assumed to have influence on contaminant distribution in groundwater.

By combining the data shown in Figures 1 through 4, with the water level data from the
CPS/Madison PMP and the EPLC monitoring program, a regional groundwater flow net can
be drawn (Figure 5). This flow net is assumed to be relatively constant given the current

stress configuration.
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Figure 1 - USGS topographic map showing the Site locations relative to topographic high to the north and west and the low to the south and easl.
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Figure 2 — Implied regional surface water and groundwater flow patterns based on GIS watershed boundary and surface water drainage layers. and the Jocations
of Public Supply wells (PA-series). The blue, red and green lines represent surface water expression.
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Figure 3 - Historical aquifer stress\conditions, 1991 to 1999. The dates of operatfon for each remediation pumping well (RW-series) are shown. Some relevant

site historv is also provided.
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Figure 4 - Aquifer stress conditions that have been in play from 1996 to the\present.
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Figure 5 — Generalizad potentiometric surface map based on recent water level sampling associated with the PMP program, and regiona! flow conditions
presented in Figure 2. The blue, red and green lines represent surface water expression.
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7.1.4 1dentify site-Specific Compounds

As shown in Figures 5 and 6, groundwater contamination at and downgradient of
the CPS/Madison Site is the result of contaminant source and transport conditions
associated with three independent sites located along the regional groundwater flow lines.
These sites are, from upgradient to downgradient: EPLC, CPS and ML

From analysis of the Site-specific water quality databases available form RI and
PMP reports, the following site-specific compounds have been identified:

e Madison Industries - Metals
Zinc
Copper
Lead
Cadmium
e CPS - Volatile Organic Compounds (VOCs)
Chlorobenzene (CB)
Dichlorobenzene (DCB)
BTEX
e EPLC-VOCs
1,2-Dichloroethane (12DCA)
Methylene Chloride (MeCl)
TCE
cis-1,2-Dichloroethylene (cis-12DCE)

Note that both EPLC and CPS are characterized based on VOC contamination, while MI

is characterized based on metals contamination.

7.1.5 VOC-Plume Characterization

The total VOC plume (TVOC) at and downgradient of the CPS/Madison Site is
generally the sum of the contribution from both the EPLC and CPS Sites (Figure 6).
Figure 7 shows an interpretation of the TVOC plume at the site level based on source
area, hydrologic and water quality data (2004 CPS data and 2003 EPLC data). The
plume appears to be 30 to 50 feet below ground surface (BGS).
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Generalized flow net (CI =1 foot) i
showing RI source areas (O ) -von
and active pumping wells (=) flow line

Figure 6 — Ground water flow net based on site-specific data and an interpretation of regional flow patterns, showing the hydraulic connection of the three sites
affecting groundwater quality.
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Figure 7 — Interpretation of the total VOC plume at the site level based on data relevant to source area location, groundwater flow direction, water quality. The
TVOC data shown are form recent groundwater monitoring (wells and geoprobe).

42



To understand the contribution to groundwater contamination from the CPS site,
consider the ‘fingerprint’ compounds identified in the previous section. Figure 8
provides a representation of the data, where the TVOC concentration was normalized by
the sum of the EPLC compounds identified (12DCA, MeCl, TCE, cis-12DCE). If data
points >90% are indicative of EPLC mass, and the groundwater flow field is well
characterized, then it is clear that the CPS plume emanates from the general source area
location shown, and that mass upgradient and side-gradient of this source area are
attributable to EPLC. This conclusion is further enforced by plotting the 12DCA and CB
plumes (Figures 9 and 10, respectively), where the 12DCA plume is attributed to EPLC
and the CB plume is attributed to CPS. The plumes do not overlap except at and
downgradient of the CPS source area.

The CPS plume can be further characterized by first characterizing near-field data
and then characterizing far-field, downgradient, data. Figure 11 provides recent CB data
just downgradient of the CPS source area. The plot shows the CB result at monitor well
CPS-1 over time. It is interesting to note that the concentration increased after the
pumping well, WE-2R was moved about 15 feet north and east (WE-2RA) because of
operation problems. Note that the new well pumps at twice the rate as the former (~15
GPM versus ~7 GPM). To investigate this observation further, a geoprobe transect was
taken along the CPS-1 side of the drainage ditch that separates the CPS onsite pumping
center (CPS-3A and WE-2RA) from the downgradient transport direction. The results
are summarized in Figure 12. Significant mass of CB, DCB and benzene was found to
occur at least 50 feet on eifher side of CPS-1. This mass had limited extent vertically,
located between 25 and 35 feet below ground surface.

To facilitate comparison of the CPS-1 data with that associated with the pumping
wells, CPS-3A and WE-2RA, Figure 12 provides water quality time-history plots for the
pumping wells. While the composition of the mass is similar across the drainage ditch,
the magnitude is not. Thus, it is not clear whether the mass observed at CPS-1 is due to
incomplete capture of the characterized source area or there is source material

downgradient of the pump-and-treat capture envelope.
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Figure 8 - In an effort to separate the EPLC and CPS contributions to groundwater contamination, the TVOC data used in Figure 7 was normalized by the sum of
“EPLC compounds.” Red data points (>90% EPLC compounds) are considered part of the EPLC plume.



a
EPLC
EPLC plume footprint />

12DCA [ppb]

(ND shown as 0) /V &

Data: MW and geoprobe )
EPLC 2003
CPS 2004 B A Plume depth between

(30 - 50 feet BGS)

gOO feeg
S8

~ud fi2l

!

NORTH

|

Figure 9 - Interpretation of the 12DCA plume at the site level based on data relevant to source area location, groundwater flow direction, and water quality. The

data are the same as were used in Figures 7 and 8.
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Figure 10 - Interpretation of the CB plume at the site level based on data relevant to source area location, groundwater flow direction, and water quality. The
data are the same as were used in Figures 7 and 8.
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Figure 11 — Local CB data. The plot shows the CB result at monitor well CPS-1 over time. It is interesting to note that the concentration increased afier the
pumping well, WE-2R was moved (WE-2RA) because of operation problems. The new well pumps at twice the rate as the former (~15 GPM versus ~7 GPM).
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Figure 12 — Based on the result at CPS-1 (Figure 11), a geoprobe transect was taken as shown. The data shown represent the largest detect at each location, and
this depth was consistently between 25 and 35 feet BGS. Note, most of the mass consists of CB, DCB and benzene. The water quality time-history at the two
pumping wells is also shown. There is clearly a discrepancy in concentration magnitude on either side of the drainage ditch.

48



Combining the recent monitoring well data with the éeoprobe result (Figure 12), a
local CB plume map is presented in Figure 13. Note that not all the plume is shown to be
captured by the MI pump-and-treat (RS-2A, B, C). This is based primarily on water
quality data, where the CB concentration is 67 ppb at RS-2B and 2800 ppb at CPS-1, 500
feet upgradient. However, note that the concentration increase at CPS-1 occurred after
6/03 (see Figure 11), and that data shown in Figure 13 were collected approximately 18
months later. Because the distance between CPS-1 and RS-2B is approximately 500 feet
and the groundwater velocity is assumed to be between 0.5 and 1 foot/day, the front
associated with the observed increase may have yet to reach the MI pumping center.

A characterization of the flow path and contaminant distribution along the plume
length can be achieved by combining time history water quality plots at spatially
distributed monitoring points with pumping well operation data. This is because the
operation of pumping wells perturbs the hydrologic system (i.e., deflects flow lines), and
thus has the potential to affect the water quality monitoring record.

~ To this end, Figure 14 provides time history TVOC plots for several wells
downgradient of the CPS Site. RW-1 is a former pumping well that operated until 1996.
Other pumping wells that influence flow in the area are RW-4 and RS-2 (operation
interval shown). The trend in contaminant levels can be attributed to effects from
pumping, assuming that pumping affects the flow as shown. This interpretation supports
the conclusion that the plume has historically been migrating between wells PA-B and
WCC-12.

Figure 15 provides a similar analysis further downgradient. RW-2 and RW-5 are
former pumping wells, their operation intervals shown. The data support the plume
outline shown. The deflection of the plume toward PA-6 (Perth Amboy supply well) and
away from the natural drainage (see Figure 5) is due to supply well extraction rates
(totaling ~2.5 MGD).

An interpretation of the footprint of the CPS plume as it exists today is shown in
Figure 16. This is derived from all the information presented previously. The outline is
similar to that presented in the recent CPS PMP reports. The data show that the plume is
about 30 feet BGS near the source, and as it travels toward the pumping center, it reaches

depths of 60-80 feet BGS (at the elevation of the PA wells).
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Figure 13 — Local CPS VOC plume characterization based on CB data, interpretation of groundwater flow, and source characterization. This is consistent with
that shown in Figure 10.
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RW-1 (implied*)
on 10/91 to 3/93
off 3/93 to 3/95
on 3/95 to 9/96
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e / . " Flow path RW-1 off
- - — = Flow path RW-1 on

o T - Conclusion, the plume is bracketed between
TERRNRRIIIIING |y PA-B and WCC-12
Figure 14 - Time history TVOC plots for several wells downgradient of the CPS Site. RW-1 is a former pumping well (*operation records not available) The

trend in contaminant levels can be attributed to effects from pumping, assuming that pumping affects flow as shown. This interpretation supports the conclusion
that the plume has historically been migrating between wells PA-B and WCC-12. The operation of pumping wells RW-4 and RS-2 is also indicated.
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Figure 15 - Time history TVOC plots for several wells d ient of the CPS Site. RW-2 and RW-5 are former pumping wells, their operation intervals
shown. The data support the plume outline shown. The deflection of the plume toward PA-6 (Perth Amboy supply well) and away from the natural drainage
(see Figure 5) is due to supply well extraction rates (totaling ~2.5 MGD).
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Figure 16 - The CB plume today. This is similar to that shown in the recent CPS PMP reports. The data show that the plume is about 30 feet BGS near the
source, and as it travels toward the pumping center, reaches depths of about 80 feet BGS (at elevation of pumping wells).
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7.1.6 Metals Plume Characterization

As discussed in Section 4, the metals plume is uniquely associated with the
Madison Industries (MI) site. In particular, the following metals are associated with MI
source areas: zinc, copper, lead and cadmium. Of these, the database suggests that the
MI plume can be characterized by zinc, and copper can be considered a secondary
characterization compound.

As' with the VOC plume, the metals plume characterization is based on source area,
hydrology and water quality data. Figure 17 provides a location map for the potential
source areas and the locations of the current pumping system (10 wells). The data is
from the 1996 Rl report. Figure 18 shows the metals mass at selected extraction wells.
Zinc is dispersed across the site, and copper is located predominately on the southern
half. These data support the RI source area locations.

Figure 19 shows the occurrence of metals downgradient of the MI site, to the south
of the drainage way (Pricketts Brook). While the wells just downgradient of the pumping
center show attenuation resulting from capture (PA-B and WCC-118), the off-axis wells
do not (DEP-2, MI-7 and WCC-5S).

Figure 20 shows the available zinc data downgradient of the MI site, along the
Pricketts Brook and Pond drainage way. While there has been marked attenuation at the
far downgradient well (KA-1S), attenuation at the other wells is less clear, mainly
because data are sparse. Note that KA-18S is a shallow well (albeit at an unknown depth).
The high concentration implies that this well is in a groundwater discharge area.

Finally, putting together the data provided above with the conceptual model for
groundwater flow provides the basis for the plume map shown in Figure 21. The
distribution is shown as two plumes because of the source area distribution and the

potential groundwater divide afforded by the Pricketts Brook.
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Figure 17 — Location map for potential source areas and the locations of the current pumping system (10 wells). Data form the 1996 EL
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Figure 18 — Metals mass at selected extraction wells. Zinc is dispersed across the site, and copper is located predominately on the southern half.
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Figure 19 - The oocunenceofmetalsdowngradm:tofthem site, to the southofthedramageway. While the wells just downgradient of the pumping center
show attenuation resulting from capture (PA-B and WCC-118), the off-axis wells do not (DEP-2, MI-7 and WCC-5S). Plot gaps indicate no data available.
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7.1.7 Effectiveness of Pump-and-Treat Systems

The CPS and MI pump-and-treat systems are extracting a substantial amount of mass as
indicated by the concentrations measured over time (see Figures 12 and 18). In this regard,
the P&T is providing a valuable service (mass extraction).

However, it is clear that a significant amount of VOC mass is crossing the CPS
property line near CPS-1 (Figure 12). While these are similar compounds as are found in the
extraction wells, based on concentration magnitude both in extracted groundwater and in the
characterized source area, it is not clear whether this mass is associated with the
characterized source area or is associated with an unknown source. Further investigation is
required to characterize not only the capture character of the P&T system, but the source area
as well.

With regard to the MI P&T, there is an insufficient amount of data to assess the capture
efficiency. Clearly RS-2 wells are providing effective local capture. However, it appears
that mass is getting by south of these wells. While the RS-1 wells are extracting high

concentrations, there is insufficient data to support a capture characterization.

7.1.8 Conclusion

This section presented an analysis for characterizing the nature and extent of
contamination associated with the CPS/Madison Site. The characterization was achieved by
combining data relevant to source area characterization, hydrogeology, the time-history of
aquifer stress conditions, and groundwater contaminant time trends. While the VOC plume
and the metals plume characterizations were presented separately, the interpretations and
assumptions used for both are self-consistent.

The VOC plume is assumed to be unique to the CPS Site. The following conclusions
are drawn from the analysis (pending further investigation):

o The plume is characterized spatially by chlorobenzene.

 Distribution of CPS mass is consistent with identified source area, groundwater flow
and water quality data.

o There is significant VOC mass (CB, DCB, Benzene) crossing CPS property line near
CPS-1.

o MIP&T (wells RS-2) does not appear to be capturing the entire CPS plume.
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» Additional characterization is warranted for source and transport of mass found near
CPS-1.

o Current CPS P&T is capturing the EPLC VOC plume.

o There is no evidence of metals contamination on CPS property.

The metals plume is assumed to be unique to the MI Site. The following conclusions
are drawn from the analysis (pending further investigation):

Zinc is the primary fingerprint compound which defines plume distribution.
The capture system is removing significant mass (zinc and copper).

Mass may be getting by the RS-2 group wells to south.

Offsite contamination is attenuating. '

Metals contamination does not appear to be affecting supply wells 6 and 7, and
appears to affect well 5.

No evidence of metals contamination on CPS property (up-gradient).

e MIP&T is capturing VOC mass from EPLC and CPS.

Additional data needs to be collected to fill data gaps and verify the conceptual model

for contaminant source, transport and fate.

7.2  Source Area Soil Characterization

As discussed in previous sections, the CPS RI was completed in three phases (Phase I, Phase
IT and Phase III). A Draft Feasibility Study was submitted by Ciba in May of 2001. As a
result of the RI and FS, contaminated soils were delineated in all areas of the site except for
soils beneath the tank farms on the site. Plant operations prevented access to tank farm soils
during the RI and FS and were therefore only sparsely characterized. However, the plant
closed in 2001 and operations in the tank farm ceased thereby opening access to tank farm

subsurface soils for the 2003 additional soil and source area characterization.

Ciba Specialty Chemicals Inc. submitted a Sampling and Analyses Work Plan to the New
Jersey Department of Environmental Protection (NJDEP) on July 28, 2003. NJDEP approved
the work plan and an initial phase of the work plan was implemented in October 2003. A
second phase of fieldwork was conducted in December 2003. The purpose of these field
activities was to collect additional soil samples from source areas beneath the site to provide
additional characterization of soils beneath the tank farm areas. The data supplemented the

previously collected RI / FS data.
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A total of 28 borings were conducted at the site in 2003. 129 soil samples were collected
during the two phases. The initial round of sample collection was conducted by A.C. Shultes,
Inc. using split-spoon sample collection methods. The second round of sample collection was
done by CT & E, Inc. using geoprobe coring techniques. The split-spoons and cores were'
screened with a handheld Photo Ionization Detector ( PID) to locate the highest concentration
along the 2-foot core. Samples were collected from the 1-foot interval that emitted the
highest VOC screening results. Note that utilization of this screening technique results in the
collection of samples that are biased high in relation to the full length of the spoon. All
samples collected were extracted with methanol in the field and sent to Lancaster Laboratory
for analysis by EPA Method SW846 — 8260. Samples were: collected from depths as deep as
72 feet below land surface. Most sample collection focused on the upper 20 feet of soil
beneath the site. Six of the 28 borings penetrated deeper than 20 feet.

For ease of review, please note that the figures for this section are included within the
section.

Boring locations for all source area and soil samples are depicted on Figure One in plan
view. A cross section oriented with a south to north view is presented in Figure Two. The
cross section shows color coded sample locations. Figure Three is a three dimensional view
of the color coded sample locations oriented with a south to north view of sample locations
and color coded TVOC concentrations. The water table is very shallow at the site. Depending
on rainfall, the water table varies from near land surface to only a few feet below land
surface. The greatest mass of contamination is located at shallow depths (within 10 to 15 feet
below land surface). A summary table of all soil data is presented in Table One. An
examination of the data in Table One indicates BTEX compounds, chlorobenzene and

dichlorobenzenes are the most commonly detected compounds at the site.

The source area is depicted on Figure One. It contains approximately 30,000 cubic yards of
material with TVOC concentrations between 10 mg/kg to 100 mg/kg. Approximately 10,000
cubic yards of material is between 100 mg/kg and 1000 mg/kg. There is about 500 cubic
yards of material greater than 1000 mg/kg. Volumes were determined using a geostatistical

block model.
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FIGURE ONE
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FIGURE THREE
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TABLE ONE
Statistical Summary Of Source Characterization Data

ChemicalName [Detected| MaxResultf Mean | MCL | NJDEP
thoadiossnthealin % mokg | kg | mgl | IGWSCE|
. mg/kg
TOLUENE 58 2200] 2509 1 500
XYLENE (total) _ 46 550] _ 8.00 1 10
ACETONE 40 45] 193 07 100
CHLOROBENZENE 34 310 265 005 1
'ETHYLBENZENE 30 77 1.64 0.7 100
[1,2-DICHLOROBENZENE 28 2800] 26.18 0.6 ~ 50
1,4-DICHLOROBENZENE 27 220 204 0075 100
BENZENE _ 18 98 0.85] 0.001 1
METHYLENE CHLORIDE 14 350 473 0.003] 1
CiS-1,2-DICHLOROETHENE 10 150 249 007 1
1,3-DICHLOROBENZENE 10 27 067 06 100
TETRACHLOROETHENE 8 19 0.93] 0.001 7
TRICHLOROETHENE 8 1200]  1345] 0.001 1
1,2-DICHLOROETHANE 7 45 120 0.002 1
1,1,2 2-TETRACHLOROETHANE 3 17| 0.05] 0.001 1
TRANS-1,2-DICHLOROE THENE 3 58[ 0410] 041 — 50
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1.0 ALITY ASS POLICY STATEMENT

11 INTRODUCTION

This document describes the CIBA SPECIALTY CHEMICALS CORPORATION Quality
Assurance policies and procedures related to chemical monitoring for environmental pollutants
with respect to the Corporate Remediation Laboratory in Toms River, New Jersey.

1.2 PURPOSE

Although the Laboratory is not certified by a State or Federal Regulatory Agency, the Laboratdry
is dedicated to providing the Corporate Remediation Services Department with analytical data
and services that conform to specified requirements, identical to those of a certified laboratory.
This Quality Assurance Manual details the equipment and general procedures and practices
utilized to maintain this objective, and presents an overview of the essential elements of the
Toms River Corporate Remediation Laboratory Quality Assurance program. The Laboratory’s
commitment to product of the highest.quality data is reflected by our investment in the best
available analytical instruments. The Laboratory is capable of testing a full array of sample
materials for a wide variety of organic and inorganic chemicals. ' |

13 SCOPE

The Corporate Remediation Laboratory Quality Assurance Program is designed to control and
monitor the quality of data generated in the Laboratory. The program has four key elements.

® Demonstrating Laboratory capability by providing information which documents the
overall qualifications of the Laboratory to perform environmental analyses;

* Generate data is scientifically sound, meets project objectives, and is appropriate for

its intended use.

* Controlling Laboratory operations by establishing procedures which measure the
Laboratory's performance on a daily basis;
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® Measuring matrix effects to determine the effect of a specific matrix on method
performance; and

* Reporting appropriate QC information with the analytical results to enable the data
user to assess the quality of the data,

The specific procedures involved in implementing each aspect of the Toms River Corporate
Remediation Laboratory program are described in this document,

The QA policies and QC procedures described herein are designed to eliminate systematic errors
and minimize the occurrence of other errors, However, no QA program, regardless of how
elaborate, can eliminate all errors which may occur during an analysis, The QA prograni forms
the ‘ﬁrémework for minimizing errors and identifying and correcting those errors which do
occasionally occur. These QA policies and QC procedures must be céupled with the
professional judgment of the technical staff inteipreﬁng the events surrounding the generation of
the final result to ensure that quality data is consistently produced. |

This QAM undergoes annual review by the Laboratory Manager. Revisions to the QAM are
distributed throughout the laboratory to replace the outdated copies so that only the most current

“EPA Requirements for Quality Management Plans” (QA/R-2, March 2001 ).

The policies and practices of quality assurance/quality control presented in the following text are
set forth as minimums. '
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2.0 ORGANIZATION

21 ORGANIZATION AND MANAGEMENT

Although the Toms River Corporate Remediation Laboratory has a small staff, a high degree of
quality assurance is maintained due to the ability and experience of each staff member. An
organizational chart, resumes of key staff and experience and educational profiles for the entire
laboratory are presented in Attachment A,

Executing an effective QA program in a laboratory system demands the commitment and
attention of both management and staff - The QA effort at the Toms River Corporate
Remediation Laboratory is directed by its Laboratory Manager. The Laboratory Manager reports
directly to the Technical Director of Ciba Remediation Services and has the responsibility for

overseeing and regulating all Laboratory functions,

The implementation of the QA program in the Laboratory is the responsibility of the Laboratory
Manager. In addition, all scientists within the organization play a vital role in assuring the
quality of their work. The success of the Toms River -Corpprate Remediation Laboratory is |
_ dependent upon the continued commitment of all memibers of the organization to a étrong and
viable QA Program. The responsibilities and levels of authority within the orgén'ization' are
structured to provide a strong QA Program. The responsibilities and levels of authority within
the organization are described below., ' |

CURRENT PERSONNEL FOR KEY POSITIONS

The Toms River Corporate Remediation Laboratory Quality Assurance Officer is:

Dr. David R, Ellis, Ph.D.
Laboratory Manager
Voice: (732) 914-2510
Fax: (732)914-2909
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Key Toms River Corporate Remediation Laboratory personnel directly responsible for overall
sampling and analytical project coordination include:

Ms. Dorren K. McNichols, B.S,
Remediation Chemist, QA / QC
Voice: (732) 914-2512 ,
Fax: (732)914-2909

Key personnel directly responsible for analyses of the samples include:

Ms. Janet M Hlavac, B.S.
Remediation Chemist & Sample Custodian

Voice: (732) 914-2512

Fax: (732) 914-2909

~ Mr. Bill Mores
Air Monitoring Supervisor
~ Voice: (732) 914-2824
Fax: (732) 914-2909

All of the above personnel are located at:

Ciba Specialty Chemicals Corporation
Oak Ridge Parkway
POBox71 =
Toms River, NJ 08754
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3.0 ROLES AND RESPONSIBILITIES
3.1 LABORATORY MANAGER

The QA effort within the Toms River Corporate Remediation Laboratory is directed by the
Laboratory Manager who reports to the Technical Director of Ciba Remediation Services.

The Laboratory Manager is responsible for:

® Developing and implementing a QA program that ensures that all data generated in
the Toms River Corporate Remediation Laboratory is scientifically sound, legally
defensible, and of known precision and accuracy; '

® Monitoring the QA Plan to ensure compliance with QA objectives in the Remediation

Laboratory;

* Developing and implementing new QA pmcedﬁw within the system to im.prove'data
quality;

® Conducting audits and inspections of the Toms River Corporate Remediation
Laboratory on a régﬂlar'basis, and applying corrective actions as needed to ensure
compliance with the Toms River Corporate Remediation Laboratory QA Plan;

® Establishing databases that accurately reflect the performance of the Remediation
Laboratory; A

* Communicating QA issues with both clients and Laboratory staff:

* Promoting sound QA practices within the environmental regulatory and analytical
communities;

* Actively supporting the implementation of the Toms River Corporate Remediation
Laboratory Quality Assurance Plan within the Laboratory;
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® Maintaining accurate SOPs and enforcing their use in the Laboratory; and

® Maintaining a work environment that emphasizes the importance of data quality.

The Manager of the laboratory has the authority to accept or reject data based on compliance
with well-defined QC criteria. The Manager is the final authority on all issues dealing with data
quality and has the authority to require that procedures be amended or discontinued, or analyses
suspended or repeated. In addition, the manager can accept or reject data that falls outside of
established QC guidelines if, in his judgment, there are technical reasons which warrant the
acceptance or rejection of the data. These circumstances must be well documented, and any
need for corrective action identified by the incident must be defined and initiated. The
Laboratory Manager who directs the analytical work at the Toms River Corporate Remediation
Laboratory is directly responsible for ensuring that all employees reporting to him are complying
with the Corporate Remediation Laboratory Quality Assurance Plan. Also the'Manager has the
authority to recommend suspension or termination of ‘employees on the grounds of dishonesty,
incompetence or repeated non-compliance with QA procedures. The authority of the Labbratmy
‘ Manager comes directly from the Technical Director of Ciba Remediation Services.

32 CHEMISTS AND TECHNIQVLQS

All Laboratory personnel involved in the genefatioh and reporting of data have a responsibility to
understand and follow specific analytical methodologies detailed in Standard Operating
Procedures (SOPs) and the Toms River Corporate Remediation Laboratory Quality Assurance
Plan.

Laboratory personnel are responsible for:

* Having a working knowledge of the Toms River Corporate Remediation Laboratory
Quality Assurance Plan;

* Ensuing that all work is generated in compliance with the Toms River Corporate
Remediation Laboratory Quality Assurance Plan;

. -6- Q1/23/03
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® Performing all work according to written SOPs;

" ® Ensuring that all documentation related to their work is complete and accurate; and

* Providing management with immediate notification of quality problems.

Laboratory personnel have the authority to accept or reject data based on compliance with well-
defined QC criteria. The acceptance or rejectfon of data that fall outside of established QC
guidelines must be approved by Laboratory management. The authority of the Laborato:

personnel flows from the Laboratory Manager.

The Sainple Custodian is responsible for the receipt and handling of samples within the
laboratory. Responsibilities include:
. hnplementation of proper sample receipt procedures and sample preservation;

¢ Implements, completes and/or reviews external and internal chain-of-custody, as

' appropriate;

¢ Communicates and records anomalies associated with the condition of sarnples_ updn |
receipt of samples to the Laboratory Manager;

® Assigns a laboratory identification number to a sample and logs the sample into the
Laboratory Information Management System (LIMS);

*® Secures sample storage and preservation;
* Assists Health and Safety Officer with sample disposal; and

® Reviews storage monitoring records.

Reporting and Document Control is performed by all employees of the Laboratory. All
employees are responsible for compiling analytical reports and achieving data results.

R & 01/23/03
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DORREN K. McNICHOLS
1417 Broadway Boulevard
Toms River, New Jersey 08757
(732) 244-8335

PROFESSIONAL EXPERIENCE

Ciba Specialty Chemicals Corporation, Toms River, New Jersey ' 1997-Present

Supervisor/Chemist GC/MS Laboratory

Responsible for the analysis of routine and non-routine environmental samples using EPA,
NJDEP, SW-846 and CLP protocols for GC/MS. '

Extract both volatile and semi-volatile soil samples prior to chromatographic analysis.

Maintain, calibrate and solve problems with laboratory instrumentation.

Develop GC methods for field air analysis using the Photovac Voyager Portable GC.

Analyze air samples following TO-14, TO-15 and TO-17 protocols.

Work with air sampling equipment for cleaning and Preparing summa canisters.

_Introduce other techniques including Wet Chemistry into the laboratory.

CIBA-GEIGY Corporation;" Toms River, New Jersey

Responsible for maintenance of laboratory certification and technical review of analytical data. -
Assured safe working conditions in the laboratory through training and inspections. :
Departmental Hazardous Waste Coordinator. -

Introduced new sample preparatiori’techniquas into the laboratory resulting in the transfer of
analysis from the slower GFAA to the ICP and transferred classical wet chemistry techniques -
to chromatography Separation techniques.

Chemist B ' 1989 - 1991

®

Analyzed environmenta_l samples, using EPA, NJDEP, SW-846 and CLP protocols for IC, ICP,
TOC, Zeeman GFAA, Flame AA and cold vapor mercury. ‘ ] '
Assured conformance to NJDEP requirements.

Assisted in achieving laboratory certification,

Maintained, calibrated, and solved problems with laboratory instrumentation.

Analytical Chemist 1984 - 1989

Supervised and developed analytical methods for wet chemistry, LC, GC and IC laboratories.
lmplemented Raw Material Testing Program, including interaction with Purchasing personnel
for establishment of acceptable raw material Specifications.

Provided instructions and recommendations to plant personnel on proper equipment and
sampling techniques resulting in a decrease in resamples,

Created a database utilizing LOTUS 1-2-3 software for recording raw material analytical results
and developed anaiytical methodology for testing.



Dorren K, McNichols _ 2

Technical Assistant 1983 - 1984

Supervised 10 Laboratory Technicians who performed quality control testing on vat dyes and
dye standardization.
Introduced new dye from plant development to production.

LABORATORY SKILLS
* |CP (Fisons & Leeman) . *IC (Dionex)
» Flame AA (Perkin-Elmer) * TOC (Shimadzu)
» GFAA (Perkin-Eimer & Hitachi) * GC/MS (Hewlett Packard)
» CVHG (Milton Roy) S ' * LC (Waters & Dionex) -
* Colorimeter (Hach & Technicon). » Titrators (Brinkmann & Mettler)
« Sample Concetrators (Tekmar) - o * EPA/NJDEP/CLP Protocols
COMPUTER SKILLS
* LIMS (Beckman & Perkin-Elmer) - * Microsoft Office 2000
* MS ChemStation * Lotus 1-2-3 for Windows
» WordPerfect 5.2 - SR : : ¢ Plasma Vision
 Evolution : S " : * GEM
EDUCATION -

B. S, C-hemistry; Col!egé of Mount Saint Vincent, Bronx, NY

TRAINING
- Perkin-Elmer Furnace & Flame AA (1890) * Hitachi Zeeman GFAA (1991)
* Management Skills for Women Supervisors (1991) * Fisons ICP (1 994)
* Supervisory Skills and Labor Relations (1992) * Dionex IC (1993)
* Fundamentals of HPLC (1997) * Dionex ASE (1987)
» GC/MS Applications & Troubleshooting ( 1998) * Perkin Elmer ATD 400 (2000)

* Quality Improvement Through Defect Prevention (1990)



Janet M. Hlavac
1341 Silverton Road
Toms River, NJ 08755

- (732) 286-2028

preparation prior to analysis and familiar with EPA and NJDEP protocols required for sample analysis, as
well as CLP, interpret data and report results passing protocol requirements. Create concise reports using
Microsoft Excel / Word. Attentive to customer needs and efficient in meeting deadlines. Team oriented an:

organized with communication and computer skills,

Professional Experience
Ciba Specialty Chemicals Corporation, Toms River, NJ 1998 - Present

Analytical Chemist , L
» Developed LC Method to determine the degradation of Surrogates by naturally occurring bacteria in soils
under both aerobic and anaerobic conditions. . C S
Extracted samples for analysis from soils using Dionex Accelerated Soivent Extractor. .
Analyzed groundwater samples for chlorides, bromides and sulfates, and soil.samples for chlorides, -
-nitrates, phosphates and sulfates using jon Chromatography. S .
* Analyzed groundwater samples for metals using Hach Spectrophotometer. o ST
~». Set-up and maintained air sampling pumps equipped with carbon tubes and pumps with filters to collect
~ Particulates at five excavation sites for Biopilot Study. SR e :
* Monitored mixed soil piles in Building 110 for biodegradation using air Pumps equipped with.tedlar bags.
‘ » Analyzed wetlands samples for Carbon, TKN, Ca, K, Mg, Na, P, pH, % solids efc. using various wet
chemistry methods. . ' L i :
» Used Perkin-Eimer ‘Voyager” Portable GC at various sites to determine baseline TVOC values before
the excavation and TVOC values during and after the excavation, e .
Maintain and calibrate analyzers monitoring the treated groundwater in the. Wastewater Treatment Plant.

L 4
* Decon jars for compliance sampling, prepare paperwork and samples for Lancaster Labs.
Carter-Wallacs, Inc., Cranbury, NJ | 1997 -1998

Laboratory Technician i , L } _
* Responsible for quality control analysis of ethical pharmaceuticals from production to approval, as well

as stability testing prior to and after expiration date, using USP / NF methods. . .
* Insrumentation includes Distek Dissolution Equipment, Nicolet IR, Zymark Robotics, HP Gas
Chromatography (Model 5890), and Waters Liquid Chromatography with both UV and RI detectors.

Ciba-Geigy Corporation, Toms River, NJ

Analytical Chemist 1992 -1996
* Responsible for analysis of samples using EPA, NJDEP, SW-846 and CLP protocols for IC, ICP,
Zeeman Graphite Fumnace, Flame AA and Cold Vapor Mercury. :
- Actively trained and cross-trained personnel in laboratory techniques and instrumentation.
— Maintained instrumentation and solved problems by troubleshooting to avoid downtime.
‘ Exported raw data to an Excel spreadsheet to create a concise and orderly results report.



Janet M. Hlavac

‘ Associate Chemist 1989 - 1992
» Analyzed ground and drinking water samples, as well as solid samples, for a wide spectrum of inorgani

Assisted in achievement and maintenance of laboratory certification. ' .
Sampled both on and off site monitoring wells in accordance with EPA and NJDEP protocols.
Co-authored the Toms River site *Groundwater Sampling and Analysis Plan”,
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Technical Assistant , | 1986 - 1989

» Worked in the New Technology Plant Support Group providing analytical support to process
development utilizing HPLC instrumentation

o Co-authored SOP's for the analysis of dyestuffs during the production process.

Shift Technician / Technical Assistant - 1982 - 1986

¢ Worked in Azo Control Lab. analyzing on-line samples of azo dyes throughout the production process.

» Supervised ten azo control laboratory technicians, providing work schedules and analytical instructions.
* Responsible for maintaining instrumentation and ordering supplies to keep laboratory running efficiently,

Positions Prior to 1982
Merck And Co., Inc., Rahway, NJ

- Staff Microbiologist, Department of Parasitology _ S S . :
- _Involved in iife cycle studies of the coccidia, Eimeria tenella, using chick embryo kidney cells in tissue
culture. . _ R , Co
‘ . Responsibiiities included aseptic removal of kidneys from chick embryos and subsequent cell
-+ Preparation for growth in tissue culture. ' ' : :
» Techniques included trypsinization, counting, inoculation into growth media, plating, feeding and -
_ Mmaintenance in a CO2 incubator. . N : .
. * Successfully produced ﬁlm‘ on the life cycle of Eimeria Tenella utilizing time-lapse microcinematography.
- Micrbblologist, Department o'f Microbioldgy - _ .  : - Lo :
* Used the embryonated chick ©gg as an assay tool in studies with PPLO and Avian Leucosis. :
* Developed successful, reliable in ova test where infection and test drug were inoculated into the yolk.
sac. ' , '
* Required skills such ag candling, membrane dropping, window drilling in shell, implantation of infected
tissue on the membrane and inoculation of chemotherapeutic agents into. the embryonic sac /
membrane arteries.

Junior Microbiologist, Department of Microbiology

* Involved in research on new antibiotics. ‘

* Achieved proficiency in media preparation, sterilization, aseptic technique, serial dilution, solubility,
inoculation, plating and pH observation. :

* Performed shake flask fermentation studies with regard to growth medium, temperature and pH for
optimum antibiotic production.
Experimented with embryonated chick eggs and the absorption of antibiotics through the shell.



Janet M. Hiavac

Education

d .
B. S., Biology, Chestnut Hill College, Philadelphia, PA

Training
Fisons ICP : Theory, Software, Maintenance and Troubleshooting, 1993
Dionex IC: Maintenance and Troubleshootong, 1990
HPLC: Fundamentals of HPLC, 1997
Awards |

Environmental Employee of the Quarter for teamwork in the development of the Toms River Monitoring
Sampling and Field Measurement Protocol, 1989,

Toms River Site Employee of the Second Quarter for saving 100%

of glass test tube washing time per wee
by using plastic tubes as liners in the glass test tubes of the ICP autosampier, 1993.



4.0 TRAINING

It is the policy of the Laboratory to employ permanent staff who are appropriately qualified
and/or trained to perform their respective duties. Where, for project reasons, it is nece‘ssary to
émp]oy temporary staff, the laboratory ensures that the same criteria as those goveming
Permanent staff apply with respect to training and qualifications.

Personnel training procedures begin with an orientation program designed to fémiiiarize the new
associate with safety and chemical hygiene issues, the importance of quality assurance/quality
control in the analytical laboratory, and company policies and benefits,

The level of training necessary to perform analytical tasks is determined from employee’s
academic background and Past experience, technical courses, and on-the-job training with
specific methods or instrumentation, The responsibility of formal academic iraiﬁi’ng lies
foremost with the individual. The responsibility for the additional specialized skills obtained
through in-house training or external workshops is a shared obligation of the individual, his/her |
supervisor, and the laboratory. An individual’s academic and professional eXpeﬁ¢n¢¢ is kept on
file including an initial statement of qualifications or resume and any additional do_&:mnentation

concerning subsequent training,

In order to ensure that the policies and objectives of this QAM are communicated to all new
personnel, all associates are required to read this QAM during the training process. This training
is documented on the Record of Individual Training (Attachment E) and included in the training

files of each associate,

Trainees are under the supervision of experienced analysts who are responsible for showing them
the analytical procedures including applicable QA/QC measures. A new analyst is not permitted
to perform an analysis until his/her supervisor is confident that the analytical and QA/QC
procedures can be carried oyt correctly and method proficiency is documented.
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Technical training is accomplished within the laboratory to ensure method (SOP)
comprehension. All new personnel are required to demonstrate competency in performing a
particular method by successfully completing a Demonstration of Capability (DOC) before
conducting analysis independently.

DOCs are performed by analysis of four replicate QC samples. Results of successive LCS
analyses can be used to fulfill the DOC requirement. The accuracy and precision, measured as
average recovery and standard deviation (using n-1 as the population), of the 4 replicate results
are calculated and compared to those in the test method (where available). If the test method
does not include accuracy and precision requxrements the results are compared to target criteria
set by the laboratory. The laboratory sets the target criteria such that they reflect the DQOs of
the specific method or project. A DOC Certification Statement is recorded and maintained in the:
employee’s training or personnel file. An example of a DOC Certification Statement can be
found in Attachment E.

. The Toms River Corporate Remediation Laboratory is equipped with many structural safety
features. Each associate is familiar with the location, use, and capabilities of general and
specialized safety features associated with their workplace. To protect associates from potential
workplace hazards, the Toms River Corporate Remediation Laboratory provides and requires the -

- . .use of certain items of protective ecjuipment. These include safety glasses, protective clothing,

gloves, respirators, etc. For a complete description of the types of personal safety equipment
available and applicable to a particular workspace, refer to the laboratory Chemical Hygiene Plan

. manual.

4.1 N-GOING TRAINING

The Toms River Corporate Remediation Laborator_y has a firm commitment to make sure that all
analysts remain proficient in the tests that they perform. SOPs are reviewed annually and
analysts are required to read the latest version of the SOP. Performance evaluations are analyzed
by the laboratory.
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4.2 ETHICS POLICY

. - Establishing and maintaining a high ethical standard is an important element of a Quality
System. In order to ensure that all personnel understand the importance the Corporation places
on maintaining high ethical standards at all times, the Ciba Specialty Chemicals Corporation
requires that each employee understands the Corporate “Code of Conduct” policy and éeo.eives

formal training,
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5.0 LABORATORY FACILITY AND EQUIPMENT

The Toms River Corporate Remediation Laboratory is active in environmental analysis and
offers a full range of analytical services to the Corporate Remediation Services Department. The
laboratory is compliant with current Occupational Safety and Health Administration (OSHA)
regulations and is equipped with environmental controls including air conditioning and building
security systems. In addition, the laboratory is outfitted with instrumentation exhibiting
advanced technology and automation.

The laboratory facility has high puxify water system.

5.1 SECURITY

Because of the nature of the Toms River Corporate Remediation Laboratory’s work, adequate
security of the facilities, equipment and project files is necessary. Visitors register upon entering
the Site and are accompanied by an associate while visiting. The Laboratory Manager ensures
that personnel are familiar with the Toms River Corporate Remedx'_ation Laboratory’s security

policies.

The laboratory facilities are secured with an alarm system.

5.2 EQUIPMENT INVENTORY

A comprehensive list of major instrumentation available, along with supporting and
miscellaneous equipment can also be found in Attachment C.
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6.0 PREVENTIVE MAINTENANCE

To minimize system down time and corrective maintenance costs, and to ensure data validity, the
Remediation Laboratory utilizes a system of preventive maintenance. General preventive
maintenance procedures, many of which are unique to particular instruments, are outlined in
each instrument’s operation manual. Al routine maintenance is performed as recommended by
the manufacturer. The manuals also assist in the identification of commonly needed replacement
parts, so that an inventory of these parts can be maintained at the laboratory. It is the
Chemists/Technicians’ responsibility to make sure that the most current version of the operator
manual is available in the laboratory. Routine maintenance is performed by the analyst while
external technicians may be called in for major repairs.

A bound maintenance and repair log notebook is kept with each instrumen; to record all routine
and non-routine maintenance, Notation of the date and maintenance activity is recorded every
time service procedures are performed. This includes routine service checks.by laboratory
personnel as well as factory service calls. The retum to analytical control following inst;ument

repair is also noted in laboratory maintenance logbooks.
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A : ,
‘ 7.0 COMPUTER HARDWARE AND SOFTWARE

Whenever possible, the laboratory establishes standards for computer systems and peripheral
equipment. In instances where a vendor-provided solution is bundled with hardware and
software, the vendor certifies that the proposed hardware readily operates with existing hardware
platforms, and will provide operating and maintenance instructions. Computer system hardware
is configured by Toms River Corporate Remediation Laboratory " associates or vendor
technicians. Major hardware items include systems used for data collection and dedicated and
networked printers. Major software includes HP MS Chemstation:
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l .
‘ 8.0 LABORATORY SCOPE OF TESTS

The laboratory can be requested to perform a wide variety of inorganic and organic analyses on
various matrices including air, water, soil, and sludge. Analyses follow acceptable regulatory
protocols. Detailed descriptions of accepted procedures and reporting limits are maintained in
the individual method SOPs, Attachment D of this QAM presents a summary of the methods
employed by the Toms River Corporate Remediation Laboratory.
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9.0 REFERENCE TO TEST PROCEDURES USED

The following list includes the sources for the majority of analytical methods referenced by the
laboratory:

Compendi f Methods for the Determi
USEPA, January 1996.

Guidelines Establishing Test Procedures for the Analysis of Pollutants Under the Clean Water

Act, 40 CFR Part 136, USEPA Office of Water.

Methods for Chemical Analysis of Water and Wastes, EPA 600 (4-79-040), 1983.
Methods for the Determination of Organic Compounds in Drinking Water, EPA-600/4-88-039,

December 1988, Revised July 1991, Supplement I, EPA-600-4-90-020, July 1990, Supplement
If, EPA-600/R-92-129, August 1992.

Methods for the Determination of Inorganic Substances in Environmental Samples, EPA 600 R-

93-100), August 1993,

Statement of Work for Inorganic Analysis, ILM04.0, USEPA Contract Laboratory Program

Multi-media, Mult1~concentratxon

Statement of Work for Organics Analysis, OLMO03.2, OLM04.2, USEPA Contract Laboratory

Program, Multi-media, Multi-concentration.

Standard Method for the Examination of Water and Wastewater, 19% Edition; Easton, A.D.

Clesceri, L.S. Greenberg, AE. Eds; American Water Works Association, Water Pollution Control
F edetatlon, American Public Health Association: Washington, D.C., 1995.
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. September 1986; Final Update I, July 1992; Final Update IIA August 1993; Final Update II,
September 1994; Final Update IIB, January 1995; Final Update III, December 1996.

Annual Book of ASTM Standards, American Society for Testing & Materials (ASTM),

Philadelphia, PA.

USEPA Low Concentration Organic Analysis, USEPA, OLC2.1.
Procedures for Handling and Chemical Analysis of Sedunent and Water Samples, Plumb,

Russell, USEPA Corps of Engineers, May 1991.
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10.0 ARRANGEMENTS ENSURING LABORATORY REVIEW OF NEW WORK

The Laboratory Manager considers available resources before accepting new work. The same
consideration must be evaluated prior to the laboratory expanding its scope of testing.
Feasibility of method development and method proficiency demonstration must be established.
If the Laboratory determines it has the ability and desire to perform the work, a plan for
implementation is prepared. This would include but not be limited to: acquiring necessary
equipment, reagents and/or s‘tandﬁrds, training analysts, writing appropﬁate. SOPs, and
performing MDL and P&A studies,
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11.0 CONFIDENTIALF

It is the Remediation Laboratory’s policy not to release any information pertaining to projects
and reports, except to the person who submitted the samples,
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12.0 PROCEDURE FOR ADDRESSING COMPLAINTS

This procedure provides guidance for investigation of technical complaints. That is, a complaint
concerning the validity of the laboratories’ test result or test methods or the interpretation of a
technical specification. Complaints may originate verbally or in written form. All complaints
are documented and investigated by the Laboratory Manager. The Laboratory Manager is
responsible for working together with the Chemist/Technician to investigate and resolve the
complaint, dependent on the complexity and severity of the complaint. In cases where the
complaint relates to data quality or the quality system, the QA Manager may conduct an internal

audit. Depending on the type of complaint, the time frame is decided. _Generally, if the
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' 13.0 SUBCONTRACTED ANALYSES

There are occasions when particular laboratory analyses cannot be completed in-house by the
Toms River Corporate Remediation Laboratory. This may occur because the laboratory does not
have the necessary instrumentation, equipment or certification to perform the analyses. The
laboratory also subcontracts overflow work as necessary when instrument problems' oceur or
physical capacity is exceeded. Prospective subcontracting firms are thoroughly reviewed with an
emphasis on their quality control program and associated certifications. The Laboratory
Manager will ensure that the laboratory receiving the subcontracted work maintains the
necessary certifications and level of quality to perform the work to project speciﬁcations; When
samples are sent, they are shipped to the subcontracting firm from the laboratory, and the results
of the a'tialyses are transmitted back to the laboratory for review.
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140 PROCEDURES FOR TRACEABILITY OF MEASUREMENTS

An extemnal certified service engineer services balances on an annual basis. This service is
documented on each balance with a signed and dated calibration stamp. Balance calibrations are
verified on a monthly basis using Class S weights. Analytical balances are checked at multiple
weights and the measured weight is recorded in a bound monitoring lIogbook. Any discrepancies
are brought to the immediate attention of the Laboratory Manager.

All mercury thermometers and temperature probes are calibrated annually against traceable
reference thermometers, On a daily basis the temperature readings of the ovens, refrigerators,
and other temperature-controlled equipment are recorded on log sheets. Any corrective action”
that is required is performed by the Chemist.

The conductivity of the laboratory-deionized water is checked daily with an in-line meter. The
accuracy of the meter is checked monthly with a conductivity probe in accordance with EPA -
method 120.1. This information is recorded on log sheets, which are maintained by a laboratory

Chemist,

Traceability of measurements is assured through the use of a system of documentation and
analysis of testing materials. All standards used in the calibration of instrumentation are certified
by the supplier as to their accuracy. These certificates of analysis are maintained by the
laboratory. The preparation of all standards is recorded in department Standard Preparation
Logbooks. ‘Information to facilitate traceability is included in this documentation. All standard
and reagent labels must contain the following information: solution ID, concentration, date of

Ppreparation, initials of preparer, expiration date.
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15.0 DATA QUALITY OBJECTIVES

The effectiveness of a QA program is measured by the quality of data generated by the
laboratory. Data quality is judged in terms of its precision, accuracy, representativeness,
completeness and comparability. These terms are described as follows:

Precision is the deggee to which the measurement is reproducible. Precision can be assessed by
measurements of duplicate preparations of a sample or matrix spike/matrix spike duplicate set
(MS/MSD). Precision is determined by comparison of these duplicates. The difference between
two analytical measurements of the "same" sample prepared in duplicate leads to some indication
of the precision or reproducibility of the analysis mechanism. It is the analysis scheme that
should be the greatest cause of departure from obtaining identical values, Statistical evaluation
of a series of differences allows an assignment of precision to the analysis for a given sample
. ‘matrix. One indicator of precision is relative percent difference (RPD). The Toms River
| Corporate ‘Remediation Laboratory determines control status of an analysis with regard to
precision by employing the statistical analysis of historical duplicate data for a given analysis to
generate control limits for the evaluation of future data generated by that analysis. Typically, a
control limit for a specific analysis is RPD equal zero (identical duplicate results) to three
standard deviations of an array of twenty recent RPD values. This may be tra,ckéd in a tabular or
- graphic manner.

dccuracy is a determination of how close the measurement is to the true value, Accuracy can be
assessed using standard reference materials or spiked environmental samples. The determination
of the accuracy of a measurement requires a knowledge of the true or calculated value for the
control sample or of the amount of analyte being added to the sample. Accuracy may be
calculated in terms of percent recovery, which is the amount of analyte exhibited in the routine
analysis of the control sample minus any analyte originally present, divided by the amount
added, expressed as a percent. The Toms River Corporate Remediation Laboratory determines
control status of an analysis with regard to accuracy by employing the statistical analysis of
historical recovery data for a given analysis to generate control limits for the evaluation of future
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data generated by that analysis. . Typically, a control limit for a specific analysis is plus/minus
three standard deviation units about the average recovery of an array of twenty recent recovery
pairs. This may be tracked in a tabular or graphic manner,

Representativeness is the degree to which data accurately and precisely represent a characteristic
of a population, parameter variations at a sampling point, a process condition, or an
environmental condition. Analytical data should represent the sample analyzed regardless of the
heterogeneity of the original sample matrix, The Toms River Corporate Remediation Laboratory
strives to accommodate all sample matrices. Some samples may require analysis of multiple
phases to obtain represéntative results. It is the rsponsibility of those performing the sampling
" to assure that the sample collected is represéntafi‘ire of field conditions.

Completeness is a measure of the amount of valid data obtained from a measurement system
compared with the amount that was expected to be obtained under normal conditions. To be _
 considered complete, the data set must conform to all quality control criteria which verify
precision and accuracy for the analytical protocol. Immediate corrective action will be ‘téken
“when it is known that resampling will be required or if repreparation or reanalysis of a sample -
will be required, Attem]ﬁts v}iu be made to perform the reanalysis within holding time so that the
| data may be considered' complete. |

Comparability expresses the 6onﬁdence with which one data set can be compared to another data
set measuring the same property. Comparability is ensured through the use of established and
approved analytical methods, consisfency in the basis of analysis (wet weight, volume, etc.),
consistency in reporting units (ppm, ppb, etc.) and analysis of standard reference materials.

Traceability is the extent to which reported analytical results can be substantiated by supporting
documentation. Traceability documentation exists in two essential forms: those which link the
quantitation process to authoritative standards, and those which explicitly describe the history of
each sample from collection to analysis and disposal. The traceability goal for the laboratory is
100%.
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16.0 ALITY CONTROL MEAS

Laboratory QC evaluation is provided as an integral part of every analysis. The main elements
of analytical quality assurance at the Toms River Corporate Remediation Laboratory include but
are not limited to the following; '

¢ The generation of a multi-poitit calibration curve or the analysis of a daily or more
frequently analyzed mid-range standard that verifies the initial multi-point curve;

¢ The analysis of blanks;

® The analysis of matrix spike and matrix spike duplicates at a prescribed frequency;
‘e The analysis of laboratory control samples at prescribed ﬁ'equencies;

? The analysis of surrogate compounds (érganic analyses); and

*. The analysis of proficiency samples.

The aforémentioned elements are discussed below. Please refer to Section 21 of this QA Plan
for a discussion of calibration procedures. ‘

161"~ ° METHOD BLANK.

Method blanks, also known as reagent, analyﬁcél or preparation blanks, are analyzed to assess
the level of background interference or contamination which exists in the analytical system and .
which might lead to the reporting of elevated concentration levels or false positive data.

As part of the standard Toms River Corporate Remediation Laboratory progtatn, amethod blank
is analyzed with every batch of samples processed. A method blank consists of reagents specific
to the method which are carried through every aspect of the procedure, includ-ing‘preparation,
cleanup and analysis. The results of the method blank analysis are evaluated, in conjunction
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with other QC information, to determine the acceptability of the data generated for that batch of

samples.

Ideally, the concentration of target analytes in the blank should be below the Reporting Limit for
that analyte. In practice, however, some common laboratory solvents and metals are difficult to
climinate to the parts-per-billion levels commonly reported in environmental analyses.
Therefore, criteria for determining blank acceptability must be based on consideration of the
analytical techniques used, analytes reported and Reporting Limits employed.

For organic analyses, the concentration of target analytes in the blank must be below the
Reporting Limit for that analyte in order for the blank to be considered acceptable. An exception
is made for common laboratory contaminants (methylene chloride, acetone, 2-butanone, toluene,
and bis 2-ethylhexylphthalate) which may be preseht m the blank at up to 5 times the reporting |
limit and still be considered acceptable, This poliéy is o.onéistent with the CLP policy and has

been established in recognition of the fact that these compounds are frequently found at low
levels in method blanks due to the materials used in the collection, ﬁreparaﬁon and analysis of
samples for organic parametefs.

For metals analysis, the policy is that the concentration of the target analytes in the blank must be
below two times the reporting limit. If the blank value for a target analyte lies below the
reporting limit, the reporting limit for that analyte in the associated samples is unaffected. A
blank containing an analyte(s) above two times the reporting limit is considered unacceptable
unless the lowest concentration of the analytes in the associated samples is at least ten times the
blank concentration (CLP protocol).

For conventional inorganic tests, the method SOP directs how the blank is treated. Generally, a
reagent blank is used both to zero the equipment and as one of the calibration standards. If a
preparation step is required for the analysis, then a preparation blank is also analyzed to
determine the extent of contamination or background interference. In most cases, the
concentration found in the preparation blank is subtracted from the concentration found in any
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associated sample prior to calculating the final result, Blanks have no application or significance
for some conventional inorganic parameters (e.g., pH).

If the blank does not meet acceptance criteria, the source of contamination must be investigated
and appropriate corrective action must be taken and documented. Investigation includés an

| evaluation of the data to determine the extent and effect of the contamination on the sample
results. Corrective actions may include reanalysis of the blank and/or repreparation and
reanalysis of the blank and all associated samples.

For organic and metal analyses and selected conventional inorganic tests, method blank results
are reported with cach set of sample results. Sample results are not corrected for blank
contamination Occasionally, due to limited sample volume or other constraints, the laboratory
- reports data associated with an unacceptable blank.

16.2 FIELD BLANKS

Field blanks are check samples that monitor contamination originating from the collection,
transport, or storage of enwronmental samples. One example of a field blank is an equipment
blank. An equipment blank is reagent water that is poured through the sample collection device
following decontamination procedures to check the adequacy of the cleaning procedures for the
sampling equipment. Another type of field blank is a trip blank. A trip blank is a laboratory
control matrix (typically water) which is sent to the ﬁeld In an appropriate sample contamer,
remains unopened in the field and then is sent back to the laboratory. The purpose of the field
blank is to assess the impact of field and shipping conditions on the samples The results from
field blanks are reported to the client as a sample in the same concentration units as the samples
themselves. No correction of the analytical data is done in the laboratory based on the analysis
of field blanks.

16.3 'MATRIX SPIKE / MATRIX SPIKE DUPLICATE (MS / MSD)

A Matrix Spike (MS) and a Matrix Spike Duplicate (MSD) are QC check samples that are
derived from the division of a concurrently analyzed environmental sample into two additional
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and separate aliquots. Bach aliquot is spiked with known concentrations of analytes
representative of the method. The two spiked aliquots are processed separafely and the results
compared to determine the effects of the matrix on the precision and accuracy of the analysis.
Results are expressed as percent recovery and relative percent difference (RPD). In accordance
with the above criteria, five (5) percent of all samples are spiked in duplicate with the parameter
being analyzed and the most recent twenty (20) results of these spiked samples are used to
generate control charts for both percent recovery and relative percent difference between
analyses of duplicate samples. Control limits for accuracy for each analyte are based on the
historical average recovery of the spike pairs under consideration plus or minus three standard
deviation units. Control limits for precision for each analyte are established at zero (no
difference between dupliéate results) to three standard deviation units of the mean RPD,

16.4 LABORATORY CONTROL SAMPLES (LCS)

Laboratory control samples (LCS) are well characterized, laboratory generated samples used to
monitor the laboratory’s day-to-day performance of routine analytical methods. Laboratory
control samples are reagent water that has been spiked with all method analytes or a group of
analytes representative of the analysis. Because of the similarity of the LCS to a calibration
 standard, the source of the spiking material should be different than that of the calibration
standards. Recoveries must meet acceptance criteria stated in the method ‘SOP. Laboratory
contro] samples are used to monitor the accuracy of the analyucal process, independent of matrix
effects. They are also used in conjunction with blanks to identify any background interference or
contamination of the analytical system which may lead to the reporting of elevated concentration
levels or false positive data. The fact that they are made from source materials different from
- calibration standards makes the LCS a good check for deteriorating or mislabeled standards.

16.5 SURROGATE SPIKES

Surrogates are organic compounds which are similar to the analytes of interest in chemical
behavior, but which are not normally found in environmental samples. Surrogates are added to
samples to monitor the effect of the matrix on the accuracy of the analysis. Results are reported
in terms of percent recovery. The Toms River Corporate Remediation Laboratory routinely adds
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surrogates to samples requiring GC / MS or GC analysis. The laboratory does not control its
operations based on surrogate recoveries in environmental samples unless method specifically
state the requirement. The surrogate recoveries are primarily used by the laboi'atory to assess
matrix effects. However, obvious problems with s.ampl_e preparation and analysis (e.g.,
evaporation to dryness, leaking septum, etc.) which can léad to poor surrogate spike recoveries
must be ruled out prior to attributing low surrogate recoveries to matrix effects thereby requiring

re-extraction / re-analysis.

Table 1 provides a brief summary of the frequency and control limits for the fundamental quality
control measures performed for analyses by the laboratory. Additional types of quality control
are performed as necessary.

16.6 PROFICIENCY TESTING

The Remediation Laboratory participates in a proficiency testing program to assure the quality of

. test results. The laboratory participates in the program as appropriate for a particular project or

regulatory program.
Proficiency samples are handled and tested in the same manner (SOP, equipment, trained

personnel) as normal environmental samples. . Proficiency test sample data is archived with
project records.

CIBA QAM (FINAL) (REVISED).doc -28- 01/23/03



Table1
Frequency and Control Limits
Parameter QC Type Fregeency Control Limits Corrective Action
method blank t per batch target anelytes below  system check, reanalysis
RL, 10x exception for  of associated samples
lab solvents
surrogate spike each sample, staridard,  limits listed in method review, reanalyze based.
blank on technical judgment
Volatile Organics . » - .
MS/MSD set per 20 samples per  limits listed inmethod  report results
matrix
LCS (Blank Spike) 1 per batch limits listed in method  review, reanalyze LCS
' (Blank Spike) and
associated samples, if
, appropriate
method blank 1 per 20 samples or target analytesbelow  reanalysis, if'still out,
each batch RL, 5x exception for reextract w/ samples
common lab
. contaminates
Sﬂg:‘g::'h surrogate spike each sample, standard,  limits listed in method review, reextract, based
8 blank on technical judgment
MSMSD set per 20 samples per  limits listed in method report results
LCS (Blank Spike) 1 per 20 samples or limits listed in method  review, reextract w/
each batch samples, if appropriate
method blank 1per20samplesor - all compounds below  reanalysis, if still out,
each batch RL reextract w/ samples
surrogate spike each sample, standard,  limits listed in method review, reextract, based
Extractable Organics ] blank on technical judgment
MSMSD set per 20 samplesper  limits listed in method report results
matrix
LCS (Blank Spike) 1 per 20 samples or limits listed in method  review, reanalysis or
each batch . reextract w/ samples, if
appropriate
lab reagent/prep 1 per 20 samples or analyte below RL redigest batch
blank batch :
Metals LCS (Blank Spike) 1 per batch Soils: limits provide by  redigest batch
' vendor; Waters: £20%
replicates 1 per 20 samples per 0% flag results
matrix
matrix spikes 1 per 20 samples per 75-125% flag results
lab reagent/prep 1 per20 samplesor analyte RL system check, reanalysis
blank batch of batch
LCS (Blank Spike) | per batch - 80-120% recovery system check, reanalysis
Wet Chemistry A of batch
replicates | per 20 samples per  £20% flag results
matrix
matrix spikes 1 per 20 samples per 75-125% flag results
matrix
RL = Reporting Limit
-29- 01/23/03
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17.0 TATISTICAL CO L LIMITS

The laboratory utilizes specific minimum acceptance limits established by the method or
acceptance limits are generated by the analysis of quality control samples (20 data points). This
allows any out-of-control parameters to be detected before data is reported. If the out-of-control

 parameter is judged to be sample related, the analysis may continue. The corrective action

policy must be followed, and the result reported with a comment qualifying the results.

When an analysis is deemed out-of-control by the analyst performing the analysis, the reason for

 the out-of-control situation is investigated immediately. The response to the out-of-control

situation will depend on the analysis and the SOP should be consulted. In addmon the
Laboratory Manager is informed of the problem and does not allow any further analyses until the
problem has been corrected. Corrections may include reassay of the check samples,

: recahbranon, instrument maintenance or other SOP mandated operations. If it is necessary to
~ report results obtained when the system is judged to be out-of-control the corrective action

policy will be followed, the data will be flagged on the laboratory analysis report, and a
qualifying comment will be attached. '
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) :
‘ 18.0 PROCUREMENT AND INVENTORY CONTROL

Chemical reagents, solvents, gase,é, glassware and general supplies are ordered as needed to
maintain sufficient quantities on hand. Criteria for all equipment and reagents effecting data
quality are well defined in the SOPs. Any item critical to the analysis, such as an instrument or’
reagent, received and accepted by the laboratory is documented. This includes type, age, and
acceptance status of the item. Reagents are dated upon receipt and upon opening to establish
their order of use and to minimize the possibility of exceeding their shelf life.
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19.0 PROCEDURES FOR LING TES ITEMS - SAMPLE CUSTODY

Sample representativeness and integrity are the foundations upon which meaningful analytical
results rely. A documented and approved sampling plan reflecting data quality objectives should
be in place at the sampling site. The integrity of the sample should be maintained through the
use of preservation techniques specified in the relevant protocols. Samples are submitted to the
laboratory under standard chain-of-custody procedures. A copy of the laboratory Chain of
Custody form can be found in Attachment E.

19.1 SAMPLE ACCEPTANCE POLICY

Upon receipt, samples proceed through an orderly processing sequence specifically designed to
ensure continuous integrity of both the sample and its documentation. Samples are considered
"compromised” if the following conditions are observed upon sample receipt:

¢  Color and/or samples are received outside of temperature specification.
*  Samples are received broken or leaking,

*  Samples are received beyond or close to the holding time.
*  Samples are received without appropriate preservative.

*  Samples are received in inappropriate containers.

*  COC does not match samples received.

*  COC s not properly completed or not received.

®  Breakage of any Custody Seal.

. Apparenf tampering with cooler and/or samples.

®  Headspace in volatiles samples.

®  Seepage of extraneous water or materials into samples.

®  Inadequate sample volume,

* Ilegible, impermanent, or non-unique sample labeling.
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All samples are received by the Toms River Corporate Remediation Laboratory personnel and
are carefully checked for label identification and matched to accompanying chain-of-custody
records. Addmonally, sample temperature and pH information are obtained and recorded, as are
any unusual sample conditions such as breakage. Each sample is then assigned a unique
laboratory identification number through a computerized Laboratory Information Management
System (LIMS) that stores all identifications and essential information. The LIMS system tracks
the sample from storage through the laboratory system until the analytical process is completed
and the sample is disposed of Internal chain-of-custody is maintained. Access to the
Remediation Lab, LIMS and to the sample storage areas is restricted to preclude unauthorized
contact with samples, extracts or documentation. The samples are stored in a limited access
refrigerator maintained at one to four degrees centigrade. At an appropriate time, samples are
lab-packed and disposed of as hazardous waste through the Toms River site waste-handling

program.

An example of the Toms Rwer Corporate Remediation Laboratory Chain-of- Custody Record
used to transmit samples from the client to the laboratory is given in Attachment E. Sample
bottles provided to the client by the laboratory are precleaned and batch analyzed and are
transmitted under custody. Overall respongsibility of the sample custody function is held by the
Laboratory Manager

19.2 SAMPLE PROCESSING PROCEDURE
19.2.1 SAMPLE CONTROL

* Check and document physical condition of sample.

® Verify docurixentaﬁon and analysis assignment. '

¢ Loginto LIMS.

* Send acknowledgement letter to client. (where applicable)
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. 19.2.2 Proper Storage

* Store sample according to preservation guidelines.

* Transfer sample to lab with proper documentation.

19.2.3 Laboratory

¢ Document analytical wofk,

® Return used samples to Sample Control.

19.2.4 Sample Control

® Return sample to client or arrange for sample disposal in compliance with state and
federal guidelines.
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20.0 HOLDING TIMES AND PREPARATION OF SAMPLES

The holding time for every analysis is established in Federal or State regulations and is
documented in the method SOP or on a project specific basis. Holding times are normally
tracked by the Chemist/Technician using the LIMS. AttachmentB provides detailed
information on sample containers, sample preservatives, etc. Alternatively, the analytical
method utilized will provide guidance for sample containers, sample preservation and hold times,

Work is scheduled by the Laboratory Manager and Section Sﬁpervis,ors to avoid expiration of
any sample prior to analysis. If any holding times are not met, the laboratory informs the
Laboratory Manager as soon as possible and the Laboratory Manager notifies the client.

Samples are prepared according to standardized methods. Batches are generated according to
preparahon method, analytical method, and matrix. In general, batches do not exceed 20 field
samples of the same matrix and are defined as samples prepared at the same time.

Inorganics (Metals and Wet Chemistry) — Samples for analyses are prepared in batches

containing a maximum of 20 samples of the same or similar matrix. A laboratory blank and -
laboratory control sample are digested with each batch. Matrix spikes (MS and MSD) and
replicate analyses are performed for every 20 samples of the same matrix.

Organics ~ Samples for organics analyses are prepared in batches containing a maximum of 20
samples of the same or similar matrix. The organic extraction labs are equipped for handling
many matrices and various clean-up requirements including Florisil, GPC, silica gel, acid-base,
copper and sulfur. A method blank is performed with each batch. Lab control samples are
extracted with each batch for applicable methods. Matrix spike and matrix spike duplicate
analyses are performed for every 20 samples of the same matrix.

Re-preparation - Re-preparation or re-analysis of a sample may be required in cases of
contamination, missed dilution, low surrogate recover, etc. Typically, if this reanalysis is
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conducted outside of the holding time, the laboratory will be considered to have fulfilled its
‘ ! obligation to meet holding times if the preparation and/or analysis was initiated within the
prescribed holding time. Additionally, a Comrective Action Report (Attachment E) is filed with
the Laboratory Manager when the laboratory has initiated a fe-preparation request.
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21.0 PROCEDURES FOR CALIBRATION AND VERIFICATION

Calibration of instrumentation is required to ensure that the analytical system is operating
correctly and functioning at the proper sensitivity to meet established reporting limits. Each
instrument is calibrated with standard solutions appropriate to the type of instrument and the
linear r&nge established for the analytical method.

Method specific SOPs discuss in detail how each instrument is calibrated, including frequency
for calibration and re-calibration, and the source or grade of the calibration materials. The range
of analyses performed and instrumentation utilized is extensive and the calibration procedures
are instrument specific, varying from analysis to analysis. The calibration procedures for
organics usually include an initial system performance check and some type of initial calibration
(with a minimum of five calibration standards for most methods) with each analytical series.
On-going and closing calibration checks are also included in most analytical series. For each
type of calibration standard or-perfbrmance check, there are specific criteria to meet before
sample analyses begin. These criteria are established in the methodologies as they are written in
the referenced texts or by contract specifications.

Chromatograph /Mass Spectrometry (GC/MS — prior to analysis of samples, the instrument
is tuned with bromofluorobenzene (BFB) for voldtile compounds and decafluorotriphenyl-
phosphine (DFTPP) for semi-volatile compounds or other tune criteria as’ specified by the
method used. No samples are analyzed until the instrument has met the tuning criteria of the
method.

In general, the instrument is then calibrated for all target compounds. An initial calibration curve
is produced to define the working range to establish criteria for identification. This initial
calibration is evaluated on a daily basis to ensure that the system is within calibration. If the
daily standard does not meet the established criteria, the system is recalibrated.
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Gas_Chromatography — Each chromatographic system is calibrated prior to performance of
analyses. Initial calibration consists of determining the working range, establishing limits of

detection, and establishing retention time windows. The calibration is checked as required to
ensure that the system remains within specifications. In addition, continuing calibrations are
performed at frequencies required by the method used. If the calibration checks do not meet
established criteria, corrective action that may include recalibration and reanalysis of samples is

taken,

Metals — The Remediation Laboratory is currently evaluating the needs for purchase of metal
analysis instrumentation for the OU-2 project. If purchased, analysis for metals will involve two
types of analytical instmméntatic_m: inductively 'coupléd'fargon plasma emissioh spectroscopy
(ICP), and atomic absorption spectroscopy (AA). |

An ICP is calibrated prior to use by analyzing a multi-element calibration standard. The
calibration is then verified using standards from an independent source. For CLP a linear range
verification check standard is analyzed and reported quarterly for each element analyzed by ICP.
This concentration is the uppér limit of thé ICP linear range and any result found abovg this limit
must be diluted and reandlyzed. The calibration is monitored throughout the day by analyzinga
Continuing Calibration Blank (CCB) and a Continuing Calibration Verification Standard (ccv).
If the verification standard does not meet established criteria, corrective action is performed.

All samples for furnace analyses are single spiked. The method of standard additions or sample
dilution is used when the single spike analysis indicates matrix interfereinces are present.

Wet Cﬁemistzz — The field of classical (wet) chemistry involves a variety of instrumental and wet
chemicai techniques. Calibration and standardization procedures vary depending on the system
and analytifcal methodology required for a épeciﬁc analysis. The calibration is checked on an
ongoing basis to ensure that the System remains within specifications. If the ongoing calibration
check does not meet established criteria, analysis is halted and corrective action is takeﬁ. The
procedures include examination of instrument performance and recalibration and reanalysis of
samples back to the previous acceptable calibration check.
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Methods performed at the laboratory are validated prior to sample analysis. Method validation
involves the deterrination of sensitivity and linearity and reproducibility studies. This would
include but are not limited to writing appropriate method SOPs and performing method detection
limit studies.

Method Sensitivity is determined by method or instrument detection limit studies. The procedure
to determine the method detection limit (MDL) follows 40CFR Part 136 Appendix B (revision
1.1). The reporting limit for a given analyte may be derived from the MDL. MDL smdlw are
conducted annually on all routine analytical methods.

The MDL is the approximate limit at which an analyte can be qualitatively detected using a
specific method at a 99% confidence interval. The MDL is a statistically calculated value and
measures the sensitivity of an entire method and is independent of device. The RL or Limit of
Quantitation is the limit at which a compound can be qualitatively detected and quantified at a
99% confidence interval. The RLs are also set based on Spec1ﬁc knowledge about the analyte,
project specific requirements and/or regulatory requirements. The RL is always greater than the
MDL s typically set at 3-5 times the MDL. '

Toms River Corporate Remediatio;l Laboratory reports results to the calculated MDLs or to
sample specific RLs. For most methods the low calibration standard 1s set as the laboratory
Reporting Limit (RL) to monitor method sensitivity per instrument per calibration. Sample
specific RLs are derived by taking into account various sample specific data, which can include
the amount of the sample subject to testing, percent moisture, dilution factors, interferences and

the base RLs for the analysis.

In some cases, it is appropriate to report values between the MDL and the RL. In this region, an
analyte can be qualitatively detected, but not accurately quantified. Any data point reported in
this region is flagged with a "J" for organics and a "B" for inorganics, to indicate that it is an

estimated value,
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22.0 DATA REDUCTION

The individual analysis on the report are initially received by the analyst while performing the
testing. The analyst ensures that all quality control information is in-control and correct before
processing the data. In general, an analyst will process data in one of the following ways:

* Manual computation of results with manual reporting.
* Computer computation of results with manual reporting.
® Computer computation-and reporting of results.

If the analyst manually processes the data, all steps in the computation are provided for review
including the source of the input parameters such as response factors, dilution factors, and
calibration constants. All calculations of manually processed data are checked during secondary

review,

For data that is processed using a computer and thenre‘ntered into the LIMS by an analyst or data
entry personnel, a hard copy of the computer generated results is kept and uniquely identified
with the sample number and any other preparation or dilution information as may be needed.

The hard copy results are used for data validation and secondary review.

If computer processed data is di;ectly acquired from the instrumentation, hard copies of the
actual data are made and the analyst verifies that the following are correct before releasing

instrumental data to the reporting system:

¢ Sample numbers

* Calibration constants / response factors

®  Output parameters such as units and compourid names
* Numerical values used for detection limits

* Dilution and preparation fictors
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The hard copy of the results is used for data validation and review. After initial demonstration of

proficiency of computerized programs, computer calculations are randomly spot checked while
the manual entry of every result is verified,
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23.0 DATA REVIEW

The analyst who generates the data (i.e. , log in, prepares and/or runs the samples) is responsible
for primary review. The primary review is often referred to as "bench-level” review. One of the
most important aspects of primary review is to make sure that the test instructions are clear, and
that all project speéiﬁc requirements have been understood and followed. Once the analysis is
complete, the primary reviewer ensures that sample preparation information is complete,
accurate and documented, calculations have been performed correctly, quantitation have been
performed accurately, qﬁalitative identifications are accurate, client specific requirements have
been followed, method and process SOPs have been followed, method 'QC criteria have been
met, QC samples are within established limits, dilution factors are correctly recorded and
applied, non-conformances and/or anomalous data have been properly documented and
appropriately communicated, and COC procedures have been followed. If the instrument
calibration and recoveries of all quality control samples are within specified tolerances, then the
data are presented for secondary review. If instrument calibration or the recoveries of any
quality control samples exceed specified tolerances, then affected sample results are evaluated
and, generally, the samples are submitted for re-analysis. Any manual integration that occurs are
dated and signed and, if appropriate, noted in the case narrative. ' '

Secondary review (a complete technical review) is typically conducted by the Laboratory
Manager to determine if analytical resuits are acceptable. All calibrations, manual calculations
and transcriptions are checked for accuracy and quality control sample results are evaluated
against specific tolerances. If discrepancies or deficiencies exist in the analytical results, then

corrective action is taken.

Correlation of results for different parameters of a sample is evaluated at this time before the data
is presented in a final project report,
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24.0 DATA REPORTING

All of the information necessary for the interpretation of the test results and all information
required by the methods used is included on the project analysis report.

The content criteria listed below apply to all project reports:

Title
Laboratory Name

Unique Laboratory Project Number

Total Number of Pages (report must be paginated)
Name of Analyst

Project Name (if applicable)

Laboratory Sample Identification

Sample Identification

Matrix and/or Descriptioﬂ of Sample

Dates: Sample Receipt, Collecti_on, Preparation and/or Analysis Date
Definition of Data Qualifiers

Reporting Units

Test Method

The following are required where applicable to the specific test method or matrix:

Solid Samples: Indicate Dry or Wet Weight

“Indication by flagging where results are reported below the quantitation limit,

A Project Narrative and/or Cover Letter is included with each project report and at a minimum

includes an explanation of any and all of the following occurrences:
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¢  Non-conformances
¢  "Compromised" sample receipt (see Section 19.0)
®  Method Deviations

®  QC criteria failures

The Laboratory Manager or his/her des1gnee authorizes the releases of the project report w1th a8
signature. ‘

If revisions to project reports are required after issue, a revised report will be in the form of a
separate document and/or electronic data deliverable. The revised report is clearly identified as
revised with the date of revision and the initials of the person making the revision. Specific
Pages of a project report may be revised using the above procedure with an accompanying cover
letter indicating the page numbers of the project revised. The original version of the pro_]ect '
report must be kept intact and the revisions and cover Ietter included in the project files. ]

Subcontracted data is clearly identified as such, and the name, address, and telephone number for
the laboratory performing the test is included in the project report. Subcontracted results from
laboratories external to Toms River Corporate Remediation Laboratory are not reported on Toms
River Corporate Remediation Laboratory report forms or Toms RlVC!' Corporate Remediation
Laboratory letterhead. ' '

Electronic Data Deliverables (EDD) are routinely offered as part of the Toms ’ijer' Corporate
Remediation Laboratory’s services. The laboratory offers a vanety of EDD formats like
spreadsheet data summary in Excel.

The Toms River Corporate Remediation Laboratory offers a wide range of project reporting
formats, including EDDs, short report formats, and complete data deliverable packages modeled

on the Contract Laboratory Protocol (CLP) guidelines.

After all analytical data has been reviewed, the final report is assembled for submission to the
client. The laboratory currently offers four levels for reporting analytical results.
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Results data consist of measurements taken during field analysis with the report consisting of
results only.

Results/QC reporting consists of an analytical report with results and Internal quality control
results, |

Reduced Deliverables reporting consists of an analytical report with intemal quality control
results reported; these include laboratory control standards, surrogate spike recoveries, and
method blank results.

Regulatory Format (RF) refers to data submitted 'in CLP-like format. RF is defined by the
submission of QA/QC supporting material including the raw laboratory data similar to that
'prov1ded with CLP Statements of Work (SOW). RF reporting includes narrative, analytical
results, supportive documentation including all raw data and preparation sheets, and all
documentation related to chain of custody. Once the document is assembled, the sections are

| distinguished with index tabs. The pages are paginated in numerical order and photocopied.

Copy(s) of the documentatmn are sent to the client, and the original document is retained in

storage for a minimum of five (5) years.
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25.0 DOCUMENT CONTROL

The following documents are controlled at Toms River Corporate Remediation Laboratory:

* Quality Assurance Manual
¢ Standard Operating Procedures (SOP)

Security and control of documents is necessary to ensure that confidential information is not
distributed and that all current copies of a given document are from the latest apphcable revision,
Unamblguous identification of a document is through a header placed in the upper right or left
band corner of each page. -The header contains the document name, revision number, revxsxon

date and number of pages.

Standard Operatmg Procedures (SOPs) contain the basic procedures and practices the laboratory
uses to analyze a method. These procedures provide a basis for training new associates and for

» ‘showmg customers how analyses are performed.

SOPs are written procedures for standardized methods (i.e., SW-846, EPA-600 methods) and are
supplied primarily to document specific laboratory procedums used to satisfy the general
requirements Specxﬁed in the individual methods arid to explain any differences between the
application of the established method and the published procedure. If any difference exists
between the Toms River Corporate Remediation Laboratorys SOP and a standard method’s
specific procedures, method validation studies are performed to document the fact that the
change does not adversely affect the applicability of the method. In general, every effort is made
to adhere to the protocols of the standard method.
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26.0 RECORDS

The laboratory retains all records related to sample analysis including raw data, calculations,
derived data, calibrations and test reports. These records are maintained in a systematic manner
for a minimum of five (5) years. Longer periods of storage may be arranged at the time of

project initiation,

Mistakes are never erased deleted or written over. ‘They are corrected by drawing a single line
through the error and entering the correction alongside. The correction is then initialed and dated
by the responsible person.

Each log book Ppage or, as required, each entry is dated and initialed by the analyst at the time the
record is made. Pages inserted into logbooks are taped or glued onto a clean, bound page.
Specific information on the types of logbooks, format of entry, and other pertinent information
are contained in the appropriate sectional SOPs.

The Laboratory Manager and/or Laboratory Chemists and Technicians periodically review
laboratory notebooks for accuracy, completeness, and compliance to this QAM. If all entries on
the pages are correct, then the Laboratory Manager or the Chemist/Technician initials and dates

the reviewed pages.

Corrective action is taken for erroneous entries before the Laboratory Manager sigﬁs off with

approval.
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27.0 PERFORMANCE ASSESSMENT

The Remediation Laboratory only services the Corporate Remediation Department and, as such,
does not retain certification by any State or Federal Government Agency. However, the
laboratory does perform analyses of performance evaluation samples periodically. Performance
evaluation samples for water and soil matrices will be submitted as a separate submission to the
regulatory agency.

Performance evaluation samples. for air analysis. are not available, but the laboratory will also

submit analysis of a known spiked air sample, which includes the chemicals of concem, to
demonstrate its ability to produce accurate results.
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28.0 Ca IVE ACTION .

When errors, deficiencies, or out-of-normal situations exist, the QA program provides systematic
procedures, called “corrective actions” to resolve problems and restore proper functioning to the
analytical system. Any laboratory employee is authorized to initiate cotrective action.

Laboratory personne! are alerted that corrective actions may be necessary if:

* QC data are outside the acceptance limits for preéision and accuracy;

¢ Blanks contain contaminants outside of acceptable limits;

® Undesirable trends are detected in spike recoveries or RPD between duplicates;

* There are unusual changes in detection limits; '

¢ Deficiencies are detected by the Laboratory Manager during internal or external audits or
from the results of performance evaluation samples; or

. o Ihquiries concerning data quality are received from project managers,

Cox_‘rective action procedurgs are often handled at the bench level b}; the analyst, who reviews the
Preparation or extraction procedure for possible errors, checks the instrument calibration, spike
and calibration mixes, instrument sensitivity, and so on. If the problem persists or cannot be
identified, the matter is referred to the Laboratory Manager for further investigation. Once
resolved, full documentation of the corrective action procedure is filed. Corrective action
documentation (Attachment E) is routinely reviewed by the Laboratory Manager.
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29.0 CORRECTION OF ERRONEOUS REPORTS

The discovery that, for whatever reason, an erroneous result has been released initiates
immediate corrective action to rectify the error. If the error is discovered internally then the
client is immediately notified by the Laboratory Manager to prevent use of the incorrect report
for decision making. If a client or validator has a question or finds a deficiency concemning the
data submittal, the Laboratory Manager is responsible for communicating and implementing the
corrective action in the laboratory. The analytical results and all supportive documentation in
question are submitted to the appropriate section for evaluation. Should a re-analysis be
necessary, it is initiated if the sample is still available using a Corrective Action Report Form
(Attachment E). If the re-analysis is out of holding time the result is 'qualiﬁed. If revisions to
the report are necessary, corrections are made, initialed and dated; or if the cOmplete' new report
(resubmission) is requested, all tixg pages with addendum are renumbered.

Hard copies and revised electronic deliverables (where applicable) are given to the Laboratory
Manager for re-submission to the client or validator. Revision of the case narrative, should it
become necessary, is the responsibility of the Laboratory Manager. In some instances; clients
fequwt that sample handling information, recalculations or qualitative judgments are re-checkéd
in order to ensure data integrity. In this case, .resubm_ission of the data may not be necessary
unless a problem is‘detect‘e(»i. ‘
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30.0 DEPARTURES FROM POLICIES

Departures from laboratory Standard Operating Procedures are not permitted unless the approval
of the Laboratory Manager is obtained prior to implementation of the departure. These
‘exceptions must be documented with a SOP and/or highlighted in the case narrative, which
accompanies the analytical res‘uﬁs. Additionally, method validation studies and method
detection limit studies are performed as applicable.
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31.0 AUDIT

The Remediation Laboratory does not participate in state and federal programs. The laboratory
seeks to perform project-specific analysis under the guidance of the EPA or State at the
Corporation remediation sites. As such, the Laboratory Manager will conduct quarterly internal
audits and formally document the findings.

The audit program is focused on the following areas:

® Maintenance of acceptable and complete SOPs

® Maintenance of training records

® Maintenance of notebooks

¢ Maintenance of instrument records

¢ Evaluation of standard control records

‘ * Evaluation of sampling handling procedures

* Evaluation of data handling and storage procedures
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I
32,0 QUALITY SYSTEM REVIEW BY MANAGEMENT

A review of the quality system is conducted annually. Maﬂagement, including but not limited to
the Laboratory Manager reviews all aspects of the laboratory’s quality system. The purpose of
this review is to ensure the suitability and effectiveness of the Toms River Coxporate

Remediation Laboratory’s program as well as provide opportunity for improvements. The
 review includes the following topics:

* Reports from audits by clients and regulatory agencies

® Reports from internal audits

® Results of proficiency studies

. Corrective actions from the past year and a review of their implementation
* Details of complaints from clients and their resolution

‘ * Training goals and objectives

‘ e Staff, facility and equipment resources

* Future plans and goals

In addition to this annual review, daily meetings occur to communicate issues and needs which

arise during the course of operations.
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33.0 TERMS AND DEFINITIONS

dccurgcy — the degree of agreement between a measurement and true or expected value, or
between the average of a number of measurements and the true or expected value,

Audit - a systematic evaluation to determine the conformance to specifications of an operational

function or activity.

Batch — environmental samples, which are prepared and/or analyzed together with the same
process, using the same lot(s) of reagents. A preparation batch is composed of environmental
samples of the same matrix. Where no preparation method exists (e.g., volatile organics, water)
the batch is defined as environmental samples that are analyzed together with the same process,
reagents and personnel. An analytical batch can also include prepared samples originating from

various environmental matrices and can exceed 20 samples.

Chain of Custody (COC) ~ an unbroken trail of accountability that ensures the physical security
of samples, data and records. -

Confirmation ~ verification of the presence of a component using an additional analytical
technique. These may include second column confirmation, alternate wavelength, derivatization,

mass spectral interpretation, alternative detectors, or additional cleanup br’ocedures.

Corrective Action — action taken to eliminate the causes of an existing non-conformance, defect

or other undesirable situation in order to prevent recurrence.

Data_Audit — a qualitative and quantitative evaluation of the documentation and procedures
associate with environmental measurements to verify that the resulting data are of acceptable

quality.
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Demonstration of Capability (DOC) - procedure to establish the ability to generate acceptable

accuracy and precision.

Document Control — the act of ensuring that documents (electronic or hardcopy and revisions
thereto) are proposed, reviewed for accuracy, approved for release by authorized personnel,
distributed properly, and controlled to ensure use of the correct version at the location where the

prescribed activity is performed.

Equipment Blank — a portion of the final rinse water used after decontamination of field
equipment; also referred to as Rinsate Blank and Equipment Rinsate. ’

Field Blank - a blank matrix brought to the field and exposed to field environmental conditions.

Holding Time — the maximum time that a sample may be held before pre‘paratidn and/or analysis
as promulgated by regulation or as specified in a test method.

Instrument Blank — a blank matrix that is the same as the processed sample matrix (i.e., extract,
digestate, condensate) and introduced onto the instrument for analysis.

Internal Chain of Custody — an unbroken trail of accountability that ensures the physical security
of samples, data and records. Internal Chain of custody refers to additional documentation
procedures implemented within the laboratory that includes special sample storage requirements,
- and documentation of all signature and/or initials, dates and times of personnel handling specific -

samples or sample aliquots.

Instrument Detection Limit (IDI) — the minimum amount of substance that can be measured on

a specific instrument, with a specified degree of confidence that the amount is greater than zero.
‘The IDL is associated with the instrumental portion of a specific method only, and sample
preparation steps are not considered in its derivation. An IDL value, by deﬁnmon, has an
uncertainty of +100%. The IDL thus represents a range where qualitative detection occurs on a
specific instrument. Quantitative results are not produced in this range.
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Laborgtory Control Sample (LCS) — a blank matrix spiked with a known amount of analyte(s),

processed simultaneously with, and under the same conditions as, samples through all steps of
the analytical procedure.

Matrix - the substrate of a test sample. Common matrix descriptions are listed in the Table

below.

Aqueous Aqueous sample excluded from the definition of Drinking Water or -
Saline/Estuarine source. Includes surface water, groundwater and effluents.

Drinking Water __| Aqueous sample that has been designated a potable water source.

Saline Aqueous sample from an ocean or estuary, or other salt-water source such as

' the Great Salt Lake.

Liquid Liquid with <15% settleable solids,

Solid , Soil, sediment, sludge or other matrices with 215% settleable solids.

Waste A product or by-product of an industrial process that results in a matrix not
previously defined.

. Matrix Duplicate (MD) — duplicate aliquot of a sample processed and analyzed independently;

under the same laboratory conditions; also referred to as Sample Duplicate, Laboratory
Duplicate. ’ '

Matrix Spike (MS) - field sample to which a known amount of target analyte(s) is added.

Matrix Spike Duplicate (MSD) - a replicate matrix spike.

Method Blank - a blank matrix processed simultaneously with, and under the same conditions as,
samples through all steps of the analytical procedure. '
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Method Detection Limit (MDL) ~ the minimum amount ofa substance that can be measured with

a specified degree of confidence that the amount is greater than zero. Also referred to as Limit
of Detection (LOD).

Non-conformance - an indication, judgment, or state of not having met the requirements of the

relevant specifications, contract, or regulation.

Precision - an estimate variability. = It is an estimate of agreement among individual
measurements of the same physical or chemical property, under prescribed similar conditions.

Preservation - reﬁ'igerationAand/or reagents added at the time of sample collection to maintain
the chemical, physical and/or biological integrity of the sample. ' ' o

| Proficiency Testing — determination of the laboratory calibration or testing performance by

means of inter-laboratory comparisons.

Piotz:cieng_z Test (PT) Sample - a sample, the composition of which unknown to the analyst, that
is provided to test whether the analyst/laboratory can produce analytical results wzthm specified

performance limits.

)AM (Quali Ass ¢ Manual) ~ a document stating the quality policy, quality system and
quality practices of the laboratory. The QAM may include by reference or other documentation
relating to the laboratory’s quality system.

ality Assurance (Project) Plan F) — a formal document describing the detailed quality
control procedures by which the quality requirements defined for the data and decisions
pertaining to a specific project are to be achieved.

Quality Control (OC) ~ the overall system of technical activities, the purpose of which is to

measure and control the quality of a product or service.
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Quality Control Sample - a control sample generated at the laboratory or in the field, or obtained
from an independent source, used to monitor a specific element in the sampling and/or testing

process.

Quality System - a structured and documented management system describing the policies,
objectives, principles, organizational authority, responsibilities, accountability, and
implementation plan of an organiiation for ensuring quality in its work processes, products
(items), and services. The quality system provides the framework for planning, implementing,
and assessing work performed by the organization and for carrying out required QA/QC.

Quantitation Limit (QL) — the lowest point at which a substance can be quantitatively measured
with a specified degree of confidence using a specific method. The QL can be based on the
MDL, and is generally calculated as 3-5 times the MDL, however, there are analytical techniques
and methods where this relationship is not applicable. Also referred to as Practical Quantltatlon

'Level (PQL), Estimated Quantitation Level (EQL).

Raw Data - any original information from a measurement activity or study recorded in
| laboratory notebooks, worksheets, records, memoranda, notes, or exact copies thereof and that
are necessary for the reconstruction and evaluation of the report of the activity or study. Raw
data may include photography, microfilm or microfiche copies, computer printouts,'
magnetic/optical media including dictated observations, and recorded data from automated
instruments. Reports specifying inclusion of “raw data” do not need all of the above included,

but sufficient information to create the reported data.

Record Retention — the systematic collection, indexing and storage of documented information

under secure conditions.

Reference ‘Standard — a standard, generally of the highest metrological quality available at a
given location, from which measurements made at that location are derived.
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Reporting Limit (RL) - the level to which data is feported for a specific test method and/or
sample. The RL is generally related to the QL. The RL must be minimally at/or above the

MDL.

Resource Conservation and Recovery Act (RCRA) - legislation under 42 USC 321 et seq. (1976).
Safe Drinking Water Act (SDWA) ~ legislation under 42 USC 300f et seq. (1974) (Public Law

93-523).

Sampling and Analysis Plan (SAP) — a formal document describing the detailed samphng and

analysis procedures for a specific project.

Selectivity — the capability of a method or instrument to respond to a target substance or
constituent in the presence of non-target substances.

Sensitivity ~ the capability of a method or instrument to discriminate between measurement
responses representing different levels (e.g., concentrations) of a variable of interest.

Spike — a known amount of an analyte added to a blank, sample or sub-sample.

- Standard Operating Procedure (SOP) ~ a written document which details the method of an

operation, analysis or action whose techniques and procedures are thoroughly prescribed and
which is accepted as the method for performing certain routine or repetitive tasks.

Storage Blank - a blank matrix stored with field samples of a similar matrix.
Test Method - defined technical procedure for performing a test.

Traceability — the property of a result of a measurement that can be related to appropriate
international or national standards through an unbroken chain of comparisons.
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Trip Blank — a blank matrix placed in a sealed container at the laboratory that is shipped, held
‘ " unopened in the field, and returned to the laboratory in the shipping container with the field
samples.
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A3. Distribution List

This is a generic QA Project Plan; therefore, a distribution list will not be included.
A list of organizations and persons that receive the generic QA Project Plan is
maintained at Lancaster Laboratories.



Element A4
Revision No. 1
Date: 07/01/04
Page 1 of 5

A4. Project/Task Organization

The objectives of the laboratory Quality Assurance Program are to establish
procedures which will ensure that data generated in the laboratory are within
acceptable limits of accuracy and precision, to ensure that quality control
measures are being carried out, and to ensure accountability of the data through
sample and data management procedures. To this end, a Quality Assurance
Department has been established. The Quality Assurance Officer reports directly
to the President of Lancaster Laboratories and has no direct responsibilities for
data production, thus avoiding any conflict of interest. The Quality Assurance
Officer is the responsible party for maintaining the official, approved QA project
plan.

The attached organizational charts show key managerial personnel. Resumes of
key individuals may be found in the Environmental Quality Policy Manual.

The Sample Administration Group will be responsible for receiving samples,
signing the external chain of custody, checking sample condition, assigning
unique laboratory sample identification numbers, and initiating internal chain-of-
custody forms. Sample Support personnel will be responsible for assigning
storage locations, checking and adjusting preservation, homogenizing the sample
as needed, and discarding samples. The Bottles Group is responsible for pre-
preserving bottles as required by the method, preparing trip blanks and field
blanks when required, and packing the bottle kits, then sending them to the
client's requested location.

Group leaders listed in each technical area are responsible for performing
laboratory analyses, quality control as specified in the methods, instrument
calibration, and technical data review. Data is reported using a computerized
sample management system, which tracks sample progress through the
laboratory and generates client reports when all analyses are complete. Quality
control data is entered onto the same system for purposes of charting and
monitoring data quality.
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The Quality Assurance Department is responsible for reviewing quality control
data, conducting audits in the laboratory and reporting findings to management,
maintaining current copies of all analytical methods, reviewing and approving
Standard Operating Procedures (S8OPs), submitting blind samples to the
laboratory, and ensuring that appropriate corrective action is taken when quality
problems are observed.

Data package deliverables are available upon request. The Quality Assurance
Department reviews a representative sampling of the deliverables for
completeness and to ensure that all quality control checks were performed and
met specifications. This step includes a review of holding times, calibrations,
instrument tuning, blank results, duplicate results, matrix spike resuits, surrogate
resuits, and laboratory control samples (where applicable). Every attempt to meet
specifications will be made, and any item outside of the specifications will be
noted in the narrative. The laboratory will not validate data with regard to usability
since this generally requires specific knowledge about the site. All data is
archived according to corporate procedures.
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AS5. Problem Definition/Background

The purpose of this generic QA Project Plan is to provide specific quality
assurance and quality control procedures involved in the generation of data of
acceptable quality and completeness. This QA Project Plan provides the
laboratory requirements to meet EPA Requirements for Quality Assurance Project
Plans, EPA QA/R-5, March 2001 and EPA’s Guidance for Quality Assurance
Project Plans, EPA QA/G-5, December 2002.

The procedures in this QA Project Plan have been standardized to make them

- applicable to all types of environmental monitoring and measurement projects.
However, under certain site-specific conditions, not all of the procedures
discussed in this document may be appropriate. In such cases, it will be
necessary to adapt the procedures to the specific conditions of the investigation.

The analyses in this document are representative of what the laboratory performs
but are not all encompassing. It is intended to provide a client with an overview of
systems and procedures at Lancaster Laboratories. It is not project or site-
specific and may not address all analyses required for a particular project. If
additional analytical information is necessary, arrangements can be made with
Lancaster Laboratories to generate a project specific or site specific QAPP.
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A6. Project/Task Description

Tests will be performed according to the analytical methodology set forth in the
USEPA Test Methods for Evaluating Solid Waste—Physical/Chemical Methods,
SW-846, 3" edition, Update Ili, December 1996 and Methods for Chemical
Analysis of Waters and Wastes, USEPA, 600/4-79-020. SW-848 provides specific
analytical procedures to be used and defines the specific application of these
procedures. Proven instruments and techniques will be used to identify and
measure the concentrations of volatiles, semivolatiles, and pesticide compounds
and/or the inorganic elements. The laboratory will employ state-of-the-art GC/MS
and/or GC techniques to perform all organic analysis. Inorganic analyses will be
performed using graphite furnace atomic absorption spectophotometry (GFAA),
inductively coupled plasma (ICP), cold vapor AA, and ICP-MS. Instrumental wet
chemistry will be using an auto-analyzer spectrophotometer, TOC analyzer, TOX
analyzer, and lon Chromatography. Classic wet chemistry will use appropriate
instrumentation. The client is responsible for providing specifics on the project
site.
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A7. Quality Objectives and Criteria

Quality assurance is the overall program for assuring reliability of monitoring and
measurement data. Quality control is the routine application of procedures for
obtaining set standards of performance in the monitoring and measurement
process. Data quality requirements are based on the intended use of the data,
the measurement process, and the availability of resources. The quality of all
data generated and processed during this investigation will be assessed for
precision, accuracy, representativeness, comparability, and completeness. These
specifications will be met through precision and accuracy criteria as specified in
Element B5. Detection limits are presented in Element B4.

To ensure attainment of the quality assurance objectives, SOPs are in place
detailing the requirements for the correct performance of laboratory procedures.
As described in LOM-SOP-LAB-201, “Writing and Reviewing Lancaster
Laboratories Policies and Operating Procedures,” the laboratory SOPs are written
and organized into a four-tiered hierarchy:

1. Corporate policies and Quality Policy Manuals

2. Laboratory Operations Manual SOPs

3. Departmental Procedures

4. Quality Records (notebooks, logbooks, forms, etc.)

All SOPs are approved by the QA Department prior to implementation. The
distribution of current SOPs and archiving of outdated ones are controlled by the
Office Services Group through a master file. Additional information is provided in
the Environmental Quality Policy Manual (EQPM), including general information
on Document Control, Archiving, an index of our SOPs, etc. Table A7-1 provides
an index of SOPs in place in support of the Quality Assurance objectives. These
requirements are supplemented by the procedures in the laboratory and analytical
SOPs.
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Table A7-1

Document #

Document Title

EQPM

Environmental Quality Policy Manual

LOM-SOP-ES-209

Investigation and Corrective Action of Noncompliant Data

LOM-SOP-ES-212

Internal Chain-of-Custody Documentation

LOM-SOP-ES-213

Quality Control Records

LOM-SOP-ES-216  [Subcontracting to Other Laboratories
LOM-SOP-ES-216  |Proficiency Test Samples _
LOM-SOP-ES-219  [Documentation for the Parallax Analysis Infonna'aon Function

LOM-SOP-ES-220

Sample Storage and Discard

LOM-SOP-ES-221

Analytical Methods for Nonstandard Analyses

LOM-SOP-ES-222

Instrument and Equipment Maintenance and Calibration

LOM-SOP-ES-223

Missed Holding Time Reports

LOM-SOP-ES-224

Data Rounding, Parallax Entry, Verification and Reporting

LOM-SOP-ES-225

Reagents and Standards

LOM-SOP-ES-226

Validation and Authorization of Analytlcai Methods

LOM-SOP-LAB-201 .

Writing and Reviewing Lancaster Laboratones Policies and
Operating Procedures

LOM-SOP-LAB202

Document Control

LOM-SOP-LAB-203

|Data and Record Storage, Security, Retention, Archival, and
Disposal

LOM-SOP-LAB-204

Regulatory Training

LOM-SOP-LAB-210

Employee Training Program

LOM-SOP-LAB-217

lnvestigatlon and Corrective Actlon Reportlng for Laboratory
Problems

LOM-SOP-LAB-218

Procurement of Laboratory Supplies
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Table A7-1 - Continued

Document #

Docume_-nt Title

LOM-SOP-LAB-220

Laboratory Notebooks, Logbooks, and Documentation

LOM-SOP-VAL-201

Evaluation of Vendors of New Equipment, Instrumentation,
Computerized Systems, and Computer Software

LOM-SOP-VAL-202

Validation Inventory and Schedule

LOM-SOP-VAL-203

Validation Documentati_on

LOM-SOP-VAL-204

Retrospective Validation of Existing (Legaéy) Systems

LOM-SOP-VAL-205 |Change Control 7 N
LOM-SOP-VAL-206 |21 CFR Part 11 Compliance Action Procedure ’
LOM-SOP-VAL-207 |Requirements for Purchasing and Implementing New Systems
SOP-QA-127 Handling of Client Technical Complaints (Investigations and
'IResponse)
. SOP-QA-128 {Compliance with Good Laboratory Practice (GLP) Regulations
SOP-QA-133 Guidelines for Analytical Decision Making
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A8. Specialized Training/Certification

Lancaster Laboratories has a core curriculum of training that contains the basic
courses relevant to all the employees. This in part, includes teaching the quality
policy, quality assurance/quality control, ethics training, chemical hygiene training,
health and safety classes, and any function specific training (i.e. GC, Statistics).
Much of this training is performed at Lancaster Laboratories through the Human
Resources Group. The following list shows examples of course offerings:

e Laboratory Technician Program: Designed for new employees who need to develop laboratory
skills or who need a refresher on laboratory basics.

o Making Quality A Science: This course introduces why quality is important, explains Lancaster
Laboratories quality philosophy and. processes and shows how to apply quality thinking and
techniques on the job.

o Putting Our Values to Work: This seminar is designed to introduce new employees to the
Statement of Values by examining how it translates to everyday jobs and includes ethical

decision making.

s Chemical Hygiene Plan: Introduces the new employee to LLI's Chemical Hygiene Plan and the
OSHA Lab Standard regulation and requirements.

e CPR: This course includes CPR history, relevance of CPR, cardiovascular disease, adult
one-rescuer CPR, airway obstruction, safety in CPR, and use of the Automated External
Defibrillator (AED).

» 24-hour HAZWOPER Emergency Response: Part of a proactive safety and emergency
preparedness effort, this training is provided to a core group of people and volunteers who may
respond to emergencies. _

» Statistical Analysis: Topics include: rounding, mean standard deviation, normal distribution,
z-scores, estimate, confidence intervals, hypothesis testing, one sample t-test, F-test, two
sample t-test, paired t-test, ANOVA, outlier, calibration, etc.

» Gas Chromatography: Principles in GC, separation, qualitative/quantitative analysis, hardware,
software, troubleshooting techniques, and the applications for GC use at Lancaster
Laboratories.

+ GC/MS Basics: Review of the fundamentals for GC/MS analysis.

¢ HPLC: Principles and practices on HPLC and the applications at Lancaster Laboratories.

\
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If the training can not be accomplished at Lancaster Laboratories, then the
employee may have off-site training. Within each technical or support group, the
employee also receives on-the-job training before performing work independently.
The details of this training are noted in each departmental group’s SOPs.

The analysts must perform an initial demonstration of capability before using any
test method; this is reviewed and signed by the technical department’s
management and Quality Assurance. The analyst must also complete an annual
demonstration of capability for each test method per matrix. :

All training and proficiencies are documented in each employee's training records
as described in LOM-SOP-LAB-210, "Employee Training Program.”
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A9. Documents and Records

The group leaders in each technical area are responsible for overseeing the
performance of analysis, quality control as specified in the method, instrument
calibration, and technical data review. There is a secondary review on 100% of all
data by a supervisor or experienced analyst prior to reporting the results. The
Laboratory Information Management System (LIMS) tracks sample progress
through the laboratory and generates client reports. During analysis, raw data
must be recorded in indelible ink in bound notebooks or on printouts from
instruments and is then entered into the LIMS against sample number and
analytical method. Many instruments’ data systems can transfer data directly to
the LIMS, eliminating manual transcription. Quality control data is entered into the
same system for purposes of charting and monitoring data quality. When all
analyses are completed and have been verified by a supervisor or designee, the
computer generates a report. The client receives a copy of the report containing
the results of the analysis plus comments entered by the analyst where
necessary. Copies of the reports and associated raw data are retained in secured
archives.

Currently Lancaster Laboratories has over fifteen different reporting formats.
Table A9-1 shows some of the formats available. Unless a specific report format
is requested, the standard laboratory procedure is to report results to the limit of
quantitation (LOQ) usirig report type 0 (see Table A9-1). However, it is possible to
estimate to a value below the LOQ, if lower values are needed. Estimates are
made to the reported method detection limit (MDL) which is based on annual MDL
studies performed per method/matrix and instrument. An example analysis report
is included in Appendix A.

The data packages are consistent with EPA CLP, NJDEP, and other state or
agency formats. Custom formats are also accommodated. The data package
types differ in the level of raw data and QC that would be submitted. Table A9-2
shows the formats offered and the information that can be included in a data
package. Appendix A shows examples of the data package forms used for
various types of methodology (i.e., GC/MS Volatiles, pesticides, etc.) The data
packages are available as hard copy deliverables or a .pdf file on COROM.
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After the data package has been compiled, a content review and QA/QC
compliance review on 100% of the data packages is performed by the Data
Deliverable department or by other fully-trained staff. During the content review,
the field chain of custody is compared to the reports to check the analysis
performed, dates/times of collection, and sample designation. In addition to
making sure data from all the appropriate departments is present, the following
are also checked: method summary/reference, title page, table of contents,
sample reference list, sample administration receipt documentation logs, and
internal chains of custody (if required). In addition to making sure the data for all
analyses are included, the following are also checked during the QA/QC
compliance review: spot check results on the report against the raw data, ensure
analyses performed within holding time, check quality control summary forms for

- compliance issues, and read the case narrative to make sure all nonconformances
and anomalies are addressed.

In addition, the Quality Assurance Department reviews a representative sampling

. of the deliverables for completeness and to be sure that all batch quality control
checks were performed and met specifications. This step includes review of
holding times, calibrations, instrument tuning, blank results, duplicate results,
matrix spike results, surrogate results, and laboratory control samples (where
applicable). Every attempt to meet specifications will be made, and any item
outside of the specifications will be noted in the case narrative. The laboratory will
not validate data with regard to usability since this generally requires specific
knowledge about the site.
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Analytical results are delivered to the client in several electronic formats.

LLI supports more than twelve industry-standard EDD formats and well over
100 custom EDD formats. The data for the EDD and hardcopy reports are
retrieved directly from our LIMS. LI offers data deliverables in many custom
formats using a standard ASCII formatted structure (tab-delimited text;
comma-delimited text; fixed length), structures for Microsoft Excel spreadsheets,
and Microsoft Access database tables. In addition, LLI offers these industry
standard EDD formats:

EDF (California/lCOELT)
Enovis
Enviro Data (Geotech)
EqulS, and its many variations, including:
Delaware “3DM’
EPA Region 2 “MEDD”
EPA Region 5 “ED MAN”
ERPIMS (AFCEE)
GiS/Key
HazSite (HZRESULT table) for NJDEP
Locus EIM
TerraBase (Integrate)

We ensure the quélity of our electronic data by providing 100 percent manual
quality review of all data fields for new formats and a 10 percent review thereafter.

LLabWeb.com allows a client to access their verified analytical results round-the-
clock through Lancaster Laboratories computer system using a secure Internet -
browser. Only analytical resuits on samples that are completed and verified can
be accessed by this system.
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A corporate procedure is in place for documentation, error correction, and control
of logbooks (LOM-SOP-LAB-220, “Laboratory Notebooks, Logbooks, and
Documentation”). The Office Services Group is responsible for maintaining the
document and version control of the QA project plan and SOPs. All documents
are assigned a revision number and date by the Office Services Group. They
record all individuals or departments that have been issued a copy of a document
and track that old versions are returned when the new one is issued. They are
also responsible for maintaining the archive system to securely store records from
all areas of the laboratory. LOM-SOP-LAB-203, “Data and Record Storage,
Security, Retention, Archival, and Disposal” describes procedures for transferring
data from the laboratories to the archives and maintaining the archives (including
record retention schedule and disposal). The length of time for retention of
hardcopy data is 10 years. All copies that are disposed of are incinerated, The
Data Deliverables Group scans copies of the data packages onto CD-ROM for
archiving. Electronic data files are saved and stored off-site for a minimum of

5 years.

Table A9-1
Data Reporting Formats

Entered Résult

Result with
*J" ifier

ND fTMOLSMDL ~ Rounde Greater of
N.D. # if MDL >TMDL F MDL or TMDL

Key: .

MDL = Method Detection Limit

LOQ = Limit of Quantitation

BMQL. = Below Minimum Quantitation Limit
TMDL = Target Method Detection Limit

J = Estimated Value

U = Client requested replacement for “<"
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Table A9-2
Data Package Formats

Type 1, NJ Regulatory (non-CLP)

* O ¢ & © o 0 9

.

Title page

Sample reference list

Analysis request form, field chain of custody

Sample administration receipt and documentation log

internal chain of custody (if required)

Method summary/references

Analysis reporis/laboratory chronicles

Case narrative

Quality control summary; duplicates, matrix spike, malrix spike duplicate, blank, LCS, and surrogate recovery summary
forms; GC/MS tuning summary and intemnal standard area summary

Sample data; all raw sample data including instrument printouts and MOL summary form

Standard Data; initial and conlinuing calibration summary forms, all raw initial and continuing calibrations and

standardization data including instrument printouts
Quality control raw data; alt raw quality control sample data including printouts, preparaﬁon logs, run logs

Type il {(non-CLP)

® 8 6 & ¥ o o

Title page

Sample reference list

Analysis request form, field chain of custody

Internal chain of custody (if required)

Method summary/reference

Analysis reparts/laboratory chronicles

Case narrative

Quality control summary; duplicate, matrix spike, matrix spike duplicate, blank, LCS, and surrogate recovery forms; GC/MS
tuning, initial, and continuing calibration summary forms

Sample data; all raw sample data including Instrument pfintouts

Quality control raw data; blank raw data, preparation logs

Type ill, NJ Reduced Deliverables (non-.CLP) -

® ¢ o o ¢ ¢ o

Title page

Sample reference list

Analysis request form, field chain of custody

Sample administration receipt and documentation log

intemal chain of custody (if required)

Method summary/reference

Analysis reporis/laboratory chronicles

Case narrative and conformance/nonconformance summary

Quality control summary; duplicate, matrix spike, matrix spike duplicate, blank, LCS, and surrogate recovery forms; GC/MS
tuning surmmary and internal standard area summary; summaries for calibration and standardization

Sample data; MDL summary form, all raw sample data including instrument printouts for GC, GC/MS, and TPH only
(including calibration raw data)

Quality control raw data; blank raw data for GC, GC/MS, and TPH only, preparation logs

Type 1V, Full CLP Deliverables

Title page

Sample reference list

Case narrative

Analysis request form, field chain of custody

Sampte administration receipt and documentation log

Internal chain of custody (if required)

All CLP reporting forms; QC analytical resulls and calibration summaries

Sample data; all raw data including instrument printouts

Standard Data; all raw initial and continuing calibrations and standardization data including instrument printouts
Quatity control raw data; all raw quality control sample data including printouts, preparation logs, run logs
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Table A9-2 - Continued
Data Package Formats

Type V, Reduced CLP Deliverables

+ Title page

« Sample reference list

o Case narrative

o Analysis request form, field chain of custody

« Sample administration receipt and documentation log

¢ Intemal chain of custody (if required)

o Al CLP reporting forms; GC analyfical resulls and calibration summaries

» Sample raw data; all raw sample data including instrument printouts for organics only

» Quality control raw data; blank raw data for organics only, preparation logs
Type VI, Raw Data Only

o Title page

» Sample data; all raw sample data including instrument printouts
» Quality conirol raw data; blank raw data, L.CS raw data
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B1. Sampling Process Design

In order for meaningful-analytical data to be produced, the samples analyzed must
be representative of the system from which they are drawn. It is the responsibility
of the client to ensure that the samples are collected according to accepted or
standard sampling methods. The client should evaluate the number, location, and
type of samples to be collected. The appropriate number and frequency of field
QC samples should also be determined by the client.

For non-standard matrices such as fish, worms, biota, large concrete or wood
chunks, or other assorted waste, a discussion should take place with the
laboratory to identify special handling requirements and confirm method
performance for the particular matrix.
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B2. Sampling Methods

The sampling methods should be selected by the client with regard to the intended
application of the data.

The laboratory will provide the appropriate sample containers, required
preservative, chain-of-custody forms, shipping containers, labels, and custody
seals for the sampling. Trip blanks will be prepared by the laboratory and
accompany sample containers at the project required frequency. Analyte free
water will also be provided for field blanks. Temperature blanks will be included
for monitoring cooler temperature upon receipt of the samples back at the
laboratory. Pre-cleaned containers, with vendor supplied traceability
documentation are available upon request. Because the laboratory does not stock
this type of traceable container, 2 weeks prior notice is required.

Before use, each lot of preservative is documented and checked for contaminants.
The appropriate bottle will be preserved with the new preservative and filled with
deionized water to represent a sample. A similar container (that does not contain
preservative) will be filled with deionized water to be used as a blank check.
Analysis results are documented and reviewed for each preservative lot number.

A list of containers, preservatives, and holding times follows in Table B2-1.
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Table B2-1
Sample Containers, Preservatives, and
Holding Times for Aqueous and Solid Samples

Cool, 4°C H,SO, to pH <2

Holding Time*®
Container From Date of
Vol. Req. (mL) P=Plastic Collection
Fraction Wt Req. (9) G=Glass Preservation® Water Soil
Volatiles 3 x40 mL G Cool, 4°C" pH <2 w/ HCI 14 14
100g’ , |  Days
Pesticides 2 % 1000 mL G Cool, 4°C® "7 14
100g Days to extraction®
Herbicides 2 %1000 mL G Cooal, 4°C® 7 14
1009 Days to extraction®
Halocarbons 3x40mL G Cool, 4°C® pH <2 w/ HCI® 14 N/A
(Volatiles by GC) N/A ' Days
Aromatics/Petroleum 3x40mL G Cool, 4°C® pH <2 w/ HC! 14 14
(Volatiles by GC) 1009’ Days
| Semivolatiles 2 % 1000 mL G Cool, 4°C® 7 14
(Acid/Base Neutrals) 100g Days to extraction®
PAHs (HPLC) 2x 1000 mL G Cool, 4°C Na,S,0, 7 14
100 g Days to extraction®
Metals 100 mL P.G HNQO, to pH <2 6 6
100g Months
; Hg 28 Days
Cyanide 500 mL P.G Cool, 4°C NaOH to pH >12 14 14
1009 ascorbic acid Days
Sulfide 500 mL G Cool, 4°C (NaOH, ZnAC 7 7
o 1009 Waters Only) Days
Phenol 1000 mi. G Cool, 4°C H,S0, to pH <2 28 28
100g _Days_
TPH 2x1000 mL G Cool, 4°C pH <2 w/ HCI 7 14
100g , _Days
Hexane Extractable 2% 1000 mL G Cool, 4°C pH <2 w/ HCI. 28 28
Materials (HEM) 1009 , _ . Days
TPH-GRO 3 x40.mL G Cool, 4°C pH <2 w/ HCI 7 14
3 1009 , , _Days
TPH-DRO 2% 1000 mL G Cool, 4°C pH <2 w/ HCI 14 14
200g - Days o extraction®
TOX 4 x 250 mL G Cool, 4°C H,SO, to pH <2 28 N/A
509 Na,S0, Days
TOC 125 mL G Cool, 4°C H,S0, to pH <2 28 28
20g Days
Total Nitrite/Nitrate 120 mL P,.G 28 N/A

Days?
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apH Adjustment with acid/base is performed on water samples only.
bsodium thiosulfate needed for chlorinated water samples

CDue to the inaccurate recovery of 2-chloroethyl vinyl ether in the presence of HCI, Halocarbon samples
analyzed for this compound should not be preserved.

dsamples will be analyzed as soon as possible after collection. The times listed are the maximum times
that samples will be held before analysis and still be considered valid.

€Analysis 40 days from extraction.
Frhis is for soils not sampled by Method 5035 and 5035A. For these methods, see below.
9Holding time is 48 hours from time of collection for unpreserved samples.

NOTE: For volatiles analysis, the container should be filled completely, with no headspace. All sample
containers, preservatives, and mailers will be supplied at no additional charge upon request, except for
the special containers with traceability documentation. There is an additional charge for this type of
container.

Soil Sampling for Volatile Orgahics by SW-846 5035 and 5035A

These are methods for collection and analysis of soils and solid waste samples for
volatile organic compounds. Method 5035 is described in Update il to the Third Edition -
of SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, and
is required for all analytical methods using purge and trap techniques (8021B, 801 5B
and 8260B). Method 5035A is published by EPA on their website.

The volatile analysis is perfon'ned over two ranges:

GC/MS (8260) GC (8021 or 8015B)
Low Level 5 - 300 pg/kg Not Available
High Level >250 pg/kg >20 ya/kg

The different levels require different sampling techniques. The low-level method can
only handle samples within a specific concentration range (these samples CANNOT be
diluted); therefore, a high-level sample MUST be collected to ensure that all the target
analytes can be quantified.

Naturally occurring carbonates in some soils may cause effervescence (foaming) on
contact with the sodium bisulfate (NaHSO,) solution used as preservative for the
low-level preparation. This interference makes it necessary for the laboratory to use the
high-level prep or an alternative technique for low level.
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Lancaster Laboratories supports the following options for the two levels:

No. of Sample
Low-Level (LL) Options Containers*| Size (g) Holding Timet
1 |LLEnCore 2 5 48 hours
HL EnCore . 1 5 48 hours
2 |LL Field Preserved NaHSO4 2 5 14 days
HL Field Preserved Methanol 1 5 14 days
3 |LL Empty VOA Vial . 2 5 ~ 48 hours
HL Methanol VOA Vial 1 5 14 days
4 |LL Empty VOA Vial 2 5 48 hours
HL Empty VOA Vial 1 5 48 hours
5 |LL VOA Vial with Water 2 5 48 hours
HL Methanol VOA Vial 1 5 14 days
- No.of | Sample
High-Level (HL) Options Containers*| Size (g) Holding Time}
6 |Field Preserved Methanol 1 10 14 days
7 |Field Preserved Methanol 1 5 14 days
8 |HL Encore 1 5 48 hours
9 [HL Encore 1 25 48 hours

_ *Additional containers will be needed for MS/MSD

1Because of the need to preserve the samples within 48 hours of collection, it is imperative that samples
be returned to the laboratory within one day of sample collection. Once preserved the holding time is
14 days from collection. Although not recommended, samples can be submitted in bulk containers. -

The holding time for these samples is 14 days from collection.

If samples are collected in EnCore or other approved core samplers, a small quantity of soil must be
collected for a moisture determination and to determine if the soil effervesces with the addition of sodium
bisulfate. If the soils do react, they will be frozen until analysis in place of chemical preservation.

Options 1, 2, 6, 7, 8, and 9 follow EPA 5035. Options 3, 4, and § follow EPA method 5035A.
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B3. Sampling Handling and Custody Requirements

Samples are unpacked and inspected in the sample receipt area. At this time, the
samples are examined for breakage and agreement with the associated client
paperwork. The cooler temperatures will be checked upon receipt and recorded.
As the samples are unpacked, the sample label information will be compared to
the chain-of-custody record and any discrepancies or missing information will be
documented. If necessary, the cooler will be closed and placed in cold storage
until instructions and resolution of any discrepancies are received from the client.

A member of our Sample Administration Group will act as sample custodian for the
project. To ensure accountability of our results, a unique identification number is
assigned to each sample as soon as possible after receipt at the laboratory. Upon
entry into our LIMS and assignment of the seven digit sample number, labels are
generated, along with an acknowledgement summarizing samples entered and the
analyses scheduled. When samples requiring preservation by either acid or base -
are received at the laboratory, the pH will be measured and documented, with the
exception of samples designated for volatile analysis, which are checked at the
time of analysis. Samples requiring refrigeration will be stored at 2° to 4°C. The
use of our computer system in tracking samples (by the Lancaster Labs sample
number assignment) will control custody of the sample from receipt until the time
of its disposal. The security system on our laboratory building allows us to
designate the entire facility as a secure area since all exterior doors are either
locked or attended. Therefore, hand-to-hand chain-of-custody is not part of our
routine procedure, but is available upon request. If requested, hand-to-hand
chain-of-custody will be provided as per attached LOM-SOP-ES-212, “Internal
Chain-of-Custody Documentation.” The laboratory chain-of-custody will begin with
the preparation of bottles. The procedures for sample log-in, storage, and chain-
of-custody documentation are detailed in the EQPM (see sections 5.2 and 5.3 in
Figure B3-2) and the QA standard operating procedures included in Element B3
(LOM-SOP-ES-220, “Sample Storage and Discard” and LOM-SOP-ES-212,
“Internal Chain-of-Custody Documentation”). Examples of sample labels and a
custody seal are shown in Figure B3-1.
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Figure B3-1

Sample Label (Field)

CLIENT % yot 6o nol beve an accound with us.

Laml.abomoﬁs

° 433 How Mol PR, Laachins, AR 175003004

Sample Label (Laboratory)

42582 EREEE ...

1 4111 .
Batch# 04111-1457-8782 SPLP Volatile

Wﬁl’:m Véssel D glm
01163 0363

Outgoing on Cooler or Kit (blue)

. DATE:
¢WMSam CUSTODY SEAL SGHATURE:

2425 Now Holland P, Lancasatar, PA 17601-5694 (717) 658-2300

Incoming on Cooler Containing Samples (yellow)

‘b Laboratories 137603 o
4 m%tq rk'asu‘am CUSTODY SEAL SHONATIRE,

2425 Naw Holland Piko, Lancasater, PA 178015994 (717) 656-2300
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Figure B3-2

€'>M Environmental Quality Policy Manual

5.2. Sample Recelipt and Entry

Samples can be received at the laboratory 24 hours a day, 7 days a week, 365 days of the year..
Receipt can occur in one of thres ways:

» Lancaster Laboratoties courier services (i.e., Transportation Department)
s Personal delivery
¢ Commercial cotrier

All samples received for testing are delivered to the Sample Administration Depariment
immediately upon armival. This group is responsible for the unpacking and organizing of the
samples. This process includes checking custody seals If present, paperwork agreement, signing
the chain of custody, recording cooler temperatures, documenting the condition of containers,
accounting for allsample bottles, observing any safety hazards, and reporting any problems to
Cllant Services for communication to the cllent. This receipt process is documented.

- As soon as practical after sample receipt, all samples are entered into our computerized sample
mansgement system (CSMS). Samples awaiting log-in are stored In temporary holding areas, at
appropriate storage conditions to maintalin semple integrity. If there is doubt about suitability of
itams received or if items do not conform {o the description provided or the testing required is not
clear or specified, the client will be contacted and the conversation documented.

Atthe time of entry, the CSMS will assign a unique Lancaster Laborataries’ identification number
to each sample. Upon entiy of pertinent client information and assignment of a unigiie sample
number, a label will print identifying each contalner, which is attached to the sampie container.

Samples are tracked to the minute upon arrival. This will allow the client to see exactly how long
it took the samples to pass through receipt, unpacking, and entry.

A sample acknowledgement will print from the CSMS per sample delivery g;oup (SDB). This
notification is sent to the client to confirm sample recelipt and entry on the day following sample
log-in. Intemally, appropriate personnel will audit all applicable sample enlry and client
paperwork,

§3. Sample ldentification and Tracking

To ensure accountability of results, each sample is identified with a unique sequentially assigned
aumber by the CSMS. In addition to the unique Lancaster Laboratories’ sample number the
following information will print on the label: client name, sample identification assigned by the
client, sample collection information, storage srea, bottle code 1D, analyses requested, and any
applicable notes to laboratory personnel.

This unique sample number is used to identify the samiple in all laboratory data documentation,
Including notebooks, Instrument printouts, and final reports. The sample number will aiso be
used to identify additional containers of the sampla that may be created during sample
preparation and analysis (e.g., subsamples, exiracts, digests).
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(P ancaster Laboratories LOM-SOP-£5-22001

Supersedas Date: 08/16/02

Effective Date:
Crecive Dy 13 20

LABORATORY OPERATIONS MANUAL - ENVIRONMENTAL SCIENCES
Sample Storage and Discard

Table of Contents

2

Revision Log:
Refarance:

Cross Reference:..
Purpose:
Scope:.
Safety Precautions:

Personne! Training and Qualifications:

Procedure:

& » B » & Bn b

A. Sample storage and transfer
B. Security of storage areas
C. Sample discard......

‘wm

o

D. Storage conditions

COMPANY CONFIDENTIAL
Level 2 Document
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o Lancaster Laboraturies LON-SOP-ES-22001

Supersades Date: 08/1 5/02

Effective.Date: NOV 1 2 2003
Page 2 0f 6

Approvals

Prepared by: M&A&k@&%& Date: _| 0@{ 03
Servior Specialist

Approved by: W L I et Date: h’l‘%‘l 0}

Environmental Sdenues Management

Approved by: W)m) Date: _zq[gzlzza
Q Assurance

COMPANY CONFIDENTIAL
Level 2 Document
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4'? %ﬁ%ﬁ‘% LOM-SOP-ES-220.01

ggpersedes Date: 0BM5/02
active Date:
Page3of6  NOV 1220

Revision Log:
Ver. # Effective Date Change
00 0815/02 Previous Issue ~ SOP-QA-103.04

01 Nov 12 2003 Major changes are as follows:
¢ Updated {o LOM-SOP format

« Separated out Pharmaceutical references.

LOMSOPES220_01.00C
102403

COMPANY CONFIDENTIAL
Level 2 Document
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|y Lancaster Laboratories LOM-SOP-ES-220.01

Supersades Date: 08/15/02
Effective Date: you
Page40f6 NoV1i2 iy

Reference:
Chemical Hygiene Plan, Lancaster Laboratories, current version.
Cross Reference:

The following procedures are cross-referenced in this document:

Document "~ Document Tile
LOM-SOP-ES-212 Internal Chain-of-Custody Documentation
SOP-ES-001 Forensic Laboratory Services
SOP-QA-108 Laboratory Notebooks. Logbooks, and Documentation
Purpose:

Sample integrity can be compromised by improper storage conditions. The objective of this
procedure is to prevent sample deterioration and mix-up prior to analysis. The laboratory
information management system (LIMS) is used to assign storage locafions to assist in the
arderly storage of samples. Systems are also in place to ensure organized retrisval of samples
for analysis and discard/return 1o client at an appropriate date.

Scope:

This procedure applies to Lancaster Laboratories Environmental Business units. The content of
this procedure will describe general systems that are in place for sample storage, refrieval,
return, and discard. Additional procedures within Sample Support desaribe the specific storage
operations and requirements. Forensic storage is described in SOP-ES-001.

Safety Precautions:

Refer to the corporate Chemical Hygisne Plan which provides safety information. Contact your
supervisor if you have questions or concems about a sample.

Personnel Training and Qualifications:
Personnel who handle client samples must be familiar with the requirements of this procedure.
Procedure:
A. Sample storage and transfer
1. Sample Administration will gather information into the LIMS at the time of sample entry
about the approximate size of samples to be received in a group-and the type of
storage they require (e.g., refrigerator, freezer, or room temperature).

2. The LIMS will assign the storage location and record the length of time the samples
must be retained after the analysis report has been issued.

COMPANY CONFIDENTIAL
Level 2 Document
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P zncaster Laboratories LOM-SOP-ES-220.01

Supersedes Date: 08/15/02

Effective Date:
Page 5of 6 Nov 1 2 20&3

3. Samples will be stored in the assigned storage location, when not in the laboratory

4.

6.

area.

In the event that a sample location change is needed due to a temperature
adjustment, a sample custodian or sample administrator will access the appropriate
LIMS program and choose a new location. Aftera suceessful change in location has
accurred, the new location will be writien on each Lancaster Laboratories sample
fabel, or-a new labe! will be reprinted and adhered to the sampie. The sample will
then be transferrad to the new storage location.

Amalysts requiring the use of a sample may determine its location by referring to a
departmental sample status sheet, LIMS, or SA entry paperwork.

To prevent unnecessary deterioration of the samples, the contents needed for
analysis shall be removed and the sample returned to storage with a minimum of
delay.

B. ‘Secuirity of storage areas

There are varying degrees of additional security requirements for storage areas, which are
in addition to the building security. This additional security may be driven by varipus
regulatory agencies or client requirements. The following are different levels of security
which are in place at the laboratory. )

1.

Samples are stored in a controlied access area and are tracked by an automated
sample retrieval storage system (ASRS). Samples are barcoded in and out of this
system to track retrieval, retum, and disposal.

Forensic storage areas are locked and admission to these areas is permitted only to
sample custodians. See SOP-ES-001 for further details on forensic storage. Most of
tha samples stored in these areas require chain-of-custody documentation as outlined
in LOM-SOP-ES-212. Samples may not be removed from this area without signing a
¢ehain-of-custody form. A chain-of-custody record may also be kept for samples, at the
request of the client, even if the samples are not for forensic purposes.

C. Sample discard

1.

When the retention time for sample storage has expired, a discard list will be
generated from the LIMS. The retention dates are based upon client requirements or
defaulted to a given number of days past the date when the final analysis report is
generated, if no client requirement is given.

These samples will be removed from their assigned storage area by a sample
cizstodian or analyst, and either disposed of or retummied to the client.

Hazardous samples shall either be retumed to ciients, decontaminated, or disposed of
by personnel trained in hazardous waste discard assessment or health and safety
personnel.

COMPANY CONFIDENTIAL
Level 2 Document
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[P ancaster Laboratores LOMMSOP-ES.220.01

Supersedes Date: 08/15/02

Effective Date:
Pagasois MOV 12208

D. Storage conditions

1. The temperature of each sample storage location requiring a temperature control is
continuously monitored by the Andover system or it is checked during gach normal
working day by an assigned person responsible for the sample storage area. This
information shall be recorded. Temperature monitoring documentation shall be
recorded in Ink and changes shall ba made in accordance with the error correction

procedure cutlined in SOP-QA-108.
2. ‘The following temperature ranges need to be maintained within storage units, unless
otherwise specified.
Refrigerator Freezer Room
~ Storage Storage Temperatura
2°t04°C | -10°t0-20°C NA

NOTE: Storage conditions of -40° £ 10°C and -80° & 10°C are also available.

3. |f the temperature recorded does not fall within these ranges, corrective action must
be taken and documented as per policy.

4. Temperature records must be reviewed by a second qualified person and this
information must be permanently archived.

5. In the event that additional storage areas are needed as "overflow” storage, systems
must be put into place before samples can be stored. These areas must also be
monitored for acceptable storage conditions. -

6. If a client requests storage conditions which are outside the temperature ranges
defined above, arrangements will be made to accommodate the request, if possible.

COMPANY CONFIDENTIAL
Leve! 2 Document
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4P Lancaster Laboratories LOM-SOP-ES 21201

Supersedes Date; None

Effbotive Dats:
Page;lzﬂas FEB 2 02003

LABORATORY OPERATIONS MANUAL - ENVIROMENTAL SCIENCES SECTION
Internal Chain-of-Custody Documentation

Table of Contents
Revision Log: . heons 3
Cross Reference: 4
Purpose: ’ st siasisncanses isnsive 4
Stope: T e 4
Definitions: ... ‘ 4
Personnel Training and Quallfications: .5
Procedure: ensiisiinesn 5
A. intitlal documentation nassi 5
B. Creating the intemal COC R P—— 8
€. Documentation of sustody changes P 2 28
D. Addilioral COC ISSUES .o S
E. Completion of the process.s.... . » s i 9
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Cross Reference:

The following procedures/forms are cross-referenced in this document:

‘ Document Document Tille
SOP-QA-102 Sample Log-in ]
SOP-QA-109 Leboratory Notebooks, Loghools and Documentatlon
Form 2016 Secure Storage Chain of Custody QOriginal Sample
Form 2102 Any sUEnvironmental Service Chain of Custody
Form 2174 Sampls Administration Receipt Documentation Log
Form 2231 Securs Storags Chain of Custody, Metals
Form 2365 Master List of Chalns of Custody
Form 2667 j Sample Storage, Off-Shift Entry Logbook
Purpose:

In order to demonstrate reliabillty of data which may be used as evidence In a legal case,
required by a regulatory agency, or raquired by a client, an accurate written record tracing the
possession of samples must be maintained from the time they are recaived at the [aboratory
until the fast requested analysis is verified. The purpose of a chain of custody (COC) is to
ensure traceabllity of samples while they ara in the possession of the laboratory.

Scope:

This procedure describes the initiating and maintaining of COC documentation for samples that
require this level of traceability. it applies to the Environmental Division of Lancaster
Laboratories when a client or regulatory agency requests an accurate written record tracing the
possassion of samples from the time they are received at the laboratory until the last requested

analysis Is verified. This procedure also applies to samples that may be used as evidence ina
legal case.

Definitions:
A sample is in custody if it is in any one of the following states:
1. In actual physical possession
2. Inview after being in physical possession.
3. Locked up so no one can tamper with it.
4, In asecured area, restricted to authorized personnel (e.g., in the ASRS).
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Personnel Training and Qualifications:

Training for this procedure consists of reading this SOP. Supervisory review of all COC
documentation should be done until the trainer Is satisfied that proficlency has been achleved.
Training of all labaratory personnel Is the responsibility of tha group leader. Documentation that
this fraining has besn completed must be kept in the employee’s training record.

Procedure:

A. Intitial documentation

1.

Chaln-of-custody documentation shall be kept upon the request of the cllent or for any
samples that are known to be involved in a legal dispute. As with all analytical dala, it
is extremely important that this documentation is filled out completely and accurately
with every sample transfer. Everyeone who handles the COC Is responsible to check
for documentation compliance to the point of their acquisition. If changes need to be
made to the form, they shall be made in accardance to the error correction procedure
addressed in SOP-QA-109. Itis the rasponsiblility of the person who made an error in
documentation to correct the error. -

If requested by the client, the COC documentation will begin with the preparation of
sampling containers. Form 2102 (Figure 1) will be initiated by the persaen packing the
bottle order for shipment to the client. If the delivery of containers is via Lancaster
Laboratories Transporiation department, the driver shall sign the form when they
relinquish the botties to the client. Drivers must also sign COC forms when they pick
up samples froma client for transportation to the laboratory.

When samplas arrive at the laboratory for-analysis, a member of the Sample
Administration group will receive them and sign the external COC form that
accompanies the samples, If provided. If the samples were picked up by our
Transportation department, the driver must sign the COC to relinquish the samples to
Sample Administration.

The Sample Administration group will track the custody of samples between recelpt
and entry info the CSMS on Form 2174 (Figure 2). The client's sample desigration
will be used for identification purposes until a unique Lancaster Laboratories number
Is assigned.

Samples will be entered into the Sample Management System as described in
SOP-QA-102. Sample Administration will enter an analysis number for "Laboratory
Chain of Custody” if requested. A lab note will print o inform analysts of the need for
COC documentation. This note will also be automatically added to the sample labels.
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B. Creating the internal COC

1. Sample Administration personnel shall initiate an internal Laboratory Chain of Custody
Form 2016 (Figure 3) at the time of sample entry for each type of container in the
sample group. Form 2365 will be initiated for gach.sample group at the ime of enlry
(Figure 4). The samples will then be relinquished to a sample custodian who will store
the samples in an assigned secure location. This change of custody from sample
entry to storage shall be documentad on the chain, as well as any interim exchanges
for rush analysis, preservation, homogenization, or temporary storage in the SA
HOLD. The intemal COC forms will then accompany the samples fram storage to the
laboratory for analysis.

2. i samples need to be checked cut from the Sample Administration group, for rush or
short hold time analyses, before Lancaster Laboratories numbers have been assigned
fo them, SA is responsible for starfing a COC form. They will note the available
header information, the samples being relinquished (documented by the cllent sample
deslgnation), and the reasan for transfer.

3. Afer sample entry, the original copy of the extemal cllent COC/analysis request form
will be filed with Accounts Receivable, to be returned to the clisnt with their invoice.
Other coples of the external form will stay within SA to be filed within the client's
paparwork file.

C. Documsentation of custody changes

1. An example of how to document changes in sample custody Is shown in Flgures 3
and 5. Each change of sample custody must be accuralely documented ina
consistant format. Al signatures documenting changes of custody will use the
following format '

Signatures: First initial, full last name, employee numbsr

Date: Month/daylyear

Time: Documented as military time

Ink: Black ink is preferred, red Ink and pencil are not acceptable

a. When Semple Support releases samples toan analyst they must:

Note the sampie number(s) released and sign the “Released By® column of the
chain.

b. When an analyst recelves samples from Sample Support they must:

Sign the "Received By® column, nots the date and time samples are recelved,
and note the raason why they are taking the samples (reason for change of

custody).
c. When an analyst retums samples to Sample Support they must:
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Note all sample numbers being retumed, sign the Released By column, and
note time and date of retumn.

d When Sample Support receives samples from an analyst they must:
Sign the Received By coluran and note the reason for sample transfer.

2. Sample handling should be kepl to a minimum. Analysts requiring use of a sample
will requisifion it through the computer requisition program. During the hours when
Sample Support is staffed by sample custodians, a custodian will receive the
comiputerized requisition and remove the sample from storage. The custodian will
ensure that the bottle type listed on the COC form matches the bottle type being
distributed. It is the shared responsibillty of the analyst and sample custodian to
ensure that forms are signed, dated, and that the reason for sample transfer are
recordad with each change of custody, as directed by ltem (3) a. above.

3. Each specific test that.an analyst performed in conjunction with the assoclated sample
number(s) must be accurately documentad by the analyst before the samples are
returned to a sample custodian in the sample storage area.

4. When ananalyst requires the use of samples when a sample custodian is not on duty,
they must requisition samples earlier in the day oron the previous day. These
samples and associated COCs will be pulled by a sample custodian and placed in the
locked Main Storage area. The sample custodian will niote on the COC the change in
transfer to the Main Storage in addition to tha tims, date, and the sample numbers.
When an analyst picks up the sample from Main Storage, they will need to contact the
security parson on duly fo unlock the Main Storage unit. The analyst will need to fil
out Form 2667 (Figure 6) which will be lacated by the entrance to the Main Storage
unit to document entry into the storage unit (security will co-sign as a witness). Once
the notebook is signed, the analyst may enter and retrieve their samples. The analyst
picking up the samples will document the spacific sampies being checked out. The
security person will sign in the Releaséd By column.. The analyst will sign the
Received By column, note the tims, date, and reason for transfer. When the analyst
refums the samples to the Main Storage, securily must be contacted. The logbook
must be signed by the analyst and security, the analyst must sign the Released By
column, and security must sign the Received By column indicating the time, date, and
reason for transfer (e.g., Maln Storage).

5. The following changes of custody will bs handled as noted below:

a. Documentation Is required for all shift changes. Signatures involving transfers
from one shifi to another shall be the responsibility of the analyst who originally
acqulred the samples from Sample Support.

b. Occasionally, a sample container will be needed for analysis by an analyst ina
department while it is in the custody of an analyst in another department. it will
be the responsibillty of the first person who received the sample to note on the
COC the spacific sample numbers requested by the second person and to sign
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the Released By column. The second person will sign the Received By
column and note the time, date, and reason for sample transfer. After the
second person is finished with the sample, the sample will be returned back lo

the first person or to the Sample Storage area.

c In situations where a sample group must be split betwsen departments
working on different analyses, a supplemental COC must be initiated by the
Sample Support Group. The supplemental chain will be used to accompany
that portion of the sample group that Is needed by a second department, when
another department has part of the sample group and the COC for the entire
group. This supplemental COC will be created only when absolutely
necessary to minimize paperwork and confusion. This chain must also be
documented on the master lfst of chains inltiated for the sample group.

d. If COC samples are stored in other arsas of the taboratory or in a specific
department, they must be stored in a secured area. When samples are taken
from a departmantal storage area, the Released By column of the COCls
docummented as *department XX storage.” If samples are returned to this area
when complete, the Received By column will be noted as depariment XX
storage.

" D. Additional COC issues

1. Analysts in possession of samples shall remove the aliquot required for their analysis
and relum the samples to the Sample Support Group with a minimum of delay.
Duﬂtgg this time of possession, samples must fali under the definition of sample
custody. :

2. Ifadditional containers of the sample are created (e.g., subsamples, extracts,
distillates, leachatss, digests, etc.), then additional COC form must be created by the
department if they do not document this informatlon on the original COC form. This
form will be marked with tha container type and will be initlated to accompany the new
sample container. . Each depariment in the lab has specifically designed COC forms
that will be used if new containers are created, (see Figure & for an example). All
changes of custody invelving handling of new containers in the depariment
{e.g., analysis, storage, vials on instruments, etc.) will be documented on the
departimental specific COC form or on the original COC form. Any specific handling or
documentation requirements for departmental chains can be described in a
departmental SOP.
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E. Completion of the process

1.

After sample analysis, samples shall be retumed to the Sample Support Group as
soon as possible. Original COC forms shall also be retumed with the samples and
this change of custody noted. At this ime, itis the responsibifity of the Sample
Support Group to review the COC forms to ensure that all documentation on the forms
is complete before they file the forms in their area. Sample custodians will notretum a
sample to its assigned storage location without signing the accompanying chain and

ng this completeness check. All chains should either end with a note of “All
Sample Consumed,” “Discard,” or “Storage” for the final reason of transfer.

All completed COC forms for the original sample containers will be retained In files
within Sample Support. The Data Deliverables Group will retrieve these forms so a
copy can be Included in the data package. (NOTE: For thosa employeses who collect
COC forms for data packages; if you find a completed COC form In your area that
does not get a data packege, please send that COC form to the project manager for
that account. The project manager will determine whether copies of the COCs get
sent to the client with the reports or whether the originals will be archived at Lancaster
Laboratories. The project manager will then forward the original COC forms to the
Data Delivarables Department for archiving). All departmenta) created COC forms are
coffected by the department's data package group SO that a copy can be included in
the data package. These forms will not be retumed to the Sample Support Group
since these sample containers will not be retumed to the Sample Support Group. The
original copy of all COC forms will be retained on file by the laboratory.

All persannel who handle sample containers shall make every attempt to ensure that
all changes of custody are accurately and completely documented. Disciplinary action
may be taken for employees who fail to comply with these important requirements.

in the event that 2 signature or other information is inadvertently not recorded on a
COC form, then Sample Support, Data Package Groups, in conjunction with the
techriical groups, shall determine what information is missing. This can be performed
by-checking computer requisition records, raw data, or the Sample Support work
schedule. The responsible party shall add the missing information or make the
necessary correction at the bottom of the COC form, in addition to noting the situation
that caused the error in documentation. The person making this note needs to sign
and date the Information using the current date. Any errors in COC documentation
that cause noncompliances must be noted in the case narvative of the sample data
package. Examples of specific cases are on file in the Data Package Department.
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Flgure 1 — Continued
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Figure 4
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B4. Analytical Methods Requirements

The analytical procedures to be used for organics and inorganics are those
described in the USEPA SW-846 3" Edition, Update Ill, 1996, and Methods for the
Chemical Analysis of Waters and Wastes, USEPA, 600/4-79-020 for the
preparation and analysis of water, sediment, and soil for the client specified
compounds. Copies of the analytical procedures are located in the laboratory and
available for use by analysts. Copies of analytical methods are available upon
request. Quantitation and detection limits for the following methods are noted in
Tables B4-2 through B4-25. These are evaluated annually and are subject to
change, as per the guidelines given in 40 CFR Part 136 Appendix B.

Inorganic Analysis

Metals by Inductively Coupled Plasma (ICP) - This is a techmque for the
simultaneous determination of elements in solution after acid digestion. The basis
of the method is the measurement of atomic emission by an optical spectroscopic
technique. Characteristic atomic line emission spectra are produced by excitation
of the sample in a radio frequency inductively coupled plasma. Method 6010B,
See Table B4-1 for list of elements and prep methods.

Metals by Graphite Furnace Atomic Absorption (GFAA) — This is a method of
analysis designed to detect trace amounts of the analyte through electrothermal
atomization. Samples are digested before analysis. The graphite fumace AA
spectrophotometer heats the sample within a graphite tube using an electrical
current (i.e. flameless furnace) and measures the absorption of specific metallic
elements at discrete wavelengths. Methods listed in Table B4-1.

Mercury by Cold Vapor Atomic Absorption — Organic mercury compounds are
oxidized and the mercury is reduced to the elemental state and aerated from
solution in a closed system. The mercury vapor passes through a cell positioned
in the light path of a spectrophotometer and absorbance (peak height) is
measured. Method 7470A/7471A.
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Metals by Inductively Coupled Plasma Mass Spectrometer (ICP/MS) - This is a
technigue for the simultaneous determination of elements in solution after acid
digestion. The method involves the breakdown of molecules into elemental ions in
a plasma followed by a. mass spectometric measurement. Characteristic mass
spectra are produced by the element's natural isotopes. Method 6020.

See Table B4-1 for list of elements and prep methods.

Micellaneous Wet Chemistry

Moisture — A known sample weight is placed in a drying oven maintained at 103°
to 105°C for 8 to 24 hours. The sample is reweighed after drying and this value is
divided by the original weight. The result is used to calculate analytical
concentration on a dry-weight basis. Method 160.3 (modified).

~ Cyanide, total — Distillation of the sample releases the cyanide from cyanide

complexes as HCN. The liberated HCN and simple cyanides are converted to
-cyanogen chloride by reaction with chloramine T. This reacts with pyridine and
barbituric acid reagent to give a red colored complex. The absorbance is read at
570 nm and is compared to a standard curve using an automated
spectrophotometer. Method 9012A.

Phenolics, total — This method is based on automated distillation of phenol and the
subsequent reaction with 4-aminoantipyrine in basic buffer to produce a red
colored complex. The absorbance is read at 505 nm and is compared to a
standard curve using an autotomated spectrophotometer. Method 9066.

Sulfide, total — The sample is acidified and a known excess of iodine is added.
The iodine reacts with sulfide in acid solution, oxidizing sulfide to sulfur. The
excess iodine is back-titrated with sodium thiosulfate. Method 9034 (modified).

Total Petroleum Hydrocarbons — Samples are extracted with freon and the
resulting solution is treated with silica gel to remove fatty acids and other polar
compounds. The remaining nonpolar compounds are designated as petroleum
hydrocarbons and are quantitatively measured using Fourier Transform Infrared
Spectroscopy (FTIR), Method 418.1 (modified for soils).




Element B4
Revision No. 2
Date: 07/01/04
Page 3 of 43

Hexane Extractable Materials (HEM) — For HEM a one liter sample is serially
extracted with n-hexane in a separatory funnel. The solvent is evaporated from
the extract, and the residual HEM is weighed. For SGT-HEM a one liter sample is
serially extracted with n-hexane in a separatory funnel. The extract is mixed with
silica gel, filtered through sodium sulfate, the solvent evaporated from the extract,
and the residual SGT-HEM is weighed. Method 1664A.

Total Organic Carbon (TOC) - Following acidification, the sample is purged with
nitrogen to remove inorganic carbon. Persulfate is injected to oxidize organic
carbon to carbon dioxide which is detected by IR. Method 9060.

Total Organic Halogen (TOX) ~ Organic halogen is adsorbed onto an activated
carbon column and combusted in an oxygen furnace. The resuiting hydrogen
halide gases are collected in an acetic acid buffer. The halides are titrated
microcoulometrically through the generation of Ag+ ions. Method 8020B.

Total Nitrite/Nitrate — Using an autoanalyzer, the sample is passed through a -
column containing granulated copper-cadmium to reduce nitrate to nitrite. The
nitrite ion reacts with sulfanilamide to yield a diazo compound which couples with
n-1-naphylethylenediamine dihydrochloride to form a soluble, highly colored dye.
The absorbance is read at 520 nm and compared to a standard curve.

Method 353.2.

Organic Analysis

Volatiles by GC/MS — This method determines the concentration of volatile
(purgeable) organics. The analysis is based on purging the volatiles onto a
Tenax/silica gel trap, desorbing the volatiles onto a gas chromatographic column
which separates them and identifying the separated components with a mass
spectrometer. Method 8260B/5030B/5035.

Semivolatiles by GC/MS — This method determines the concentration of
semivolatile organic compounds that are separated into an organic solvent and
are amenable to gas chromatography. The method involves solvent extraction of
the sample to isolate analytes and GC/MS analysis to determine semivolatile
compounds present in the sample. Method 8270C/3550B/3510C.




Element B4
Revision No. 2
Date: 07/01/04
Page 4 of 43

Volatiles by GC — This method determines the concentration of volatile (purgeable)
organic compounds. The analysis is based on purging the volatiles from the
sample onto an appropriate sorbent trap and desorbing the volatiles onto a gas
chromatographic column. Using an appropriate temperature program, the

. compounds are separated by the column and both qualitative and quantitative
detection is achieved with a photoionization and/or electrolytic conductivity
detector. Method 8021B/5030B/5035. Non-halogenated organics are analyzed by
flame ionization detectors. Method 8015B/5030B/5035.

TPH-GRO — This method determines the concentration of gasoline range organics
(2-methylpentane to 1,2,4-trimethylbenzene). The analysis is based on purging
the volatiles from the sample onto an appropriate sorbent trap and desorbing the
volatiles onto a gas chromatographic column. Using an appropriate temperature
program, the compounds are separated by the column and both qualitative and
quantitative detection is achieved with a flame ionization detector. BTEX may be
determined simultaneously on systems equipped with a photoionization detector in
“tandem with the FID. Method 8015B/5030B/5035.

TPH-DRO — This method determines the concentration of diesel range organics
(C-10 to C-28 hydrocarbons). The procedure includes solvent extraction of the
sample and analysis of the extract on a gas chromatograph/flame ionization
detector (GC/FID) using a megabore capillary column. Method AP| "Method for
Determination of Diesel Range Organics," Revision 2, 02/05/95; or California
Department of Health Services LUFT Task Force TPH Analysis-Diesel Method,
10/18/89, Method 8015B/50308/5035. -
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Pesticides, PCBs, and Herbicides — These methods determine the concentration
of organochiloride pesticides, polychlorinated biphenyls, herbicides, and
organophosphate pesticides. The procedures include solvent extraction of the
sample, analysis of the extract on a gas chromatograph/electron capture detector
(GC/EC) using a capillary column, and confirmation on a GC/EC using a second
capillary column. A nitrogen-phosphorus detector is used for organophosphates.
If the compound concentration is sufficient, confirmation may be performed on
GC/MS upon request. Pesticides methods 8081A/35508/3510C and
8141A/3550B/3510C. PCBs Method 8082/3550B/3510C. Herbicides Method
8151A/35508B.

PAHSs by HPLC - The sample aliquot is extracted with methylene chloride.

The extract is filtered (soils), dried, concentrated by evaporation and exchanged
into acetonitrile. The extract is analyzed by reverse-phase HPLC with both UV and
fluorescence detectors. Methods 8310/3550B/3510C. :
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Table B4-1
Inorganic Analytical Method Numbers
icp GFAA ICP/MS
Aluminum 6010B/3005A/3010/3050B 6020/3010MOD/3050B
Antimony 60108/3005A/3010/3050B 7041/3005A/3050B 6020/3010MOD/3050B
Arsenic 6010B/3005A/3010/3050B - 7060A 6020/3010MOD/30508 -
Barium 6010B/3005A/3010/3050B ~ 6020/3010MOD/30508
Beryllium 6010B/3005A/3010/3050B 7091/3020A/30508 - 6020/3010MOD/3050B
Cadmium ~ 6010B/3005A/3010/30508 7131A/3020A/30508 6020/3010MOD/3050B
Calcium 6010B/3005A/3010/30508 | 6020/3010MOD/3050B
Chromium 6010B/3005A/3010/30508 7191/3020A/30508 6020/3010MOD/3050B
Cobalt 6010B/3005A/3010/30508 ' _ 6020/3010MOD/3050B
Copper 6010B/3005A/3010/30508 7211/3020A/30508 6020/3010MOD/3050B
| Iron 6010B/3005A/3010/30508 6020/3010MOD/3050B
Lead 6010B/3005A/3010/3050B 7421/3020A/30508 6020/3010MOD/3050B
Magnesium 6010B/3005A/3010/3050B ' ~ 6020/3010MOD/3050B
Manganese 6010B/3005A/3010/3050B ~ 6020/3010MOD/3050B
Malybdenum | 6010B/3005A/3010/30508 6020/3010MQD/3050B
Nickel * 6010B/3005A/3010/3050B 7521/3020A/3050B 6020/3010MOD/30508
Potassium 6010B/3005A/3010/30508 | 6020/3010MOD/30508
Selenium 6010B/3005A/3010/30508 7740 - 6020/3010MOD/30508
Silver 6010B/3005A/3010/30508 7761/3020A/30508 6020/3010MOD/3050B
Sodium 6010B/3005A/3010/30508 6020/3010MOD/30508
Thallium 6010B/3005A/3010/30508 7841/3020A/30508 6020/3010MOD/30508
Tin 6010B/3005A/3010/30508 ~ 6020/3010MOD/3050B
Vanadium 6010B/3005A/3010/30508 6020/3010MOD/3050B
Zine 6010B/3005A/3010/30508 6020/3010MOD/3050B

The number of parameters analyzed and the method used will be determined by the site-specific requirements.

Mercury by Cold Vapor — 7470A/7471A.
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Table B4-2
Metals Compound List (TAL)
Waters Soils**
Analyte LOQ* (mglL) MDL (mg/L) | LOQ"(mg/kg) | MDL (mg/kg)
Aluminum 0.2 ) 0.041 20 2.96
Antimony’® , 0.02 0.0085 2. 0.66
Arsenic’ ' 0.01 ~0.0049 1. 0.5
Barium' 0.005 0.00042 0.5 0.032
Beryllium' 0.005 0.00034 05 |- 0059
Cadmium' , 0005 0.00087 05 0.054
[Calcium | 02 0.049 20 | 125
" |Chromium’ 0.005 0.0022 0.5 0.2
[Cobalt’ - | 0.005 0.0016 0.5 0.14
~ |coppert - 0.01 | 00021 1. 0.19

firon? : © 02 0.045 20 4.89
{Lead? 0.003 0.0012 1. | o008
[Magnesium 0.1 0.018 10 1.98
[Manganese' ~0.005 000051 05 0.038
[Mercury? 00002 000016 | 01 0.0028
. [Nicker! 0.01 00038 [ 1. | 02
{Potassium » 0.5 0.043 50 - 372
Selenium’ ‘ 0.01 | ooo47 | 1. 0.47
Silver' 0.005 0.0018 0.5 0.15
Sodium 1. 0.46 100 , 47.2
Thalium®* ©0.01 0.0074 2, . 0.16
Vanadium! o 0.005 0.0017 05 - 0.16
Zinc' o ' 0.005 0.0041 2. 0.18
[cyanide, total* 0005 0.01 1 o018 0.5
1Analyzed by Trace ICP

2Analyzed by Cold Vapor

SAnalyzed by GFAA

4Analyzed by automated spectrophotometer

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may
not always be achievable. _

*Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory for
soil/sediment, calculated on a dry-weight basis, will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client.
Values reported below the LOQ are reported with a J-flag and are defined as estimated values.

LO@s and MDLs are evaluated annually and subject to change.
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Table B4-3
Inorganic Priority Pollutants List
Waters Soils™*
Analyte LOQ™ (mg) | MDL (mgll) | LOG™ (mg/kg) | MDL (mg/kg)
Antimony ~0.02 0.0085 2. 0.66
Arsenic 0.01 0.0049 1. 0.5
Beryllium 0.005 0.00034 05 0.059
Cadmium 0.005 10.00087 05 0.054
Chromium 0.005 0.0022 05 0.2
[Copper 0,01 0.0021 1. 0.19
Lead | o002 , 0.0093 2. 0.79
. |Mercury* 0.0002 000016 | 0.1 0.0028
Nickel 0.01 0.0038 1 02
Selenium 0.01 0.0047 1. 0.47
Silver | ~ 0.005 0.0018 05 | 015
[Thallium 0.02 0.0089 2. 10.93
Zine 0.005 0.0041 2. 0.18
Cyanide, totall e 0.01 0.005 0.5 0.18
|Phenolics, totalt , 0.03 0009 35 1.2

*Mercury is analyzed by Cold Vapor. -

Except for Cyanide, Phenolics, and Mercury, all other elements analyzed by ICP.
" +Cyanide and Phenclics analyzed by distillation followed by automated colorimetry.

*+Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may
not always be achievable.

© ***Quantitation limits listed for soil/sediment are based on wet weight. The quantnatlon limits calculated by the laboratory for

soil/sediment, calculated on a dry-weight basis will be higher.

The Iaboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client.
Values reported below the LOQ are reported with a J-flag and are defined as estimated values.

L 0Q and MDLs are evaluated annually and subject to change.
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Table B4-4
Inorganic Appendix IX Analyte List
Waters Soils***
Analyte LOQ™ (mg/l) | MDL(mg/t) | LOQ** (mg/kg) | MDL (mgikg)

Antimony 0.02 - 0.0085 2, 0.66

Arsenic 0.01 ~ 0.0049 1. 0.5

Barium 0.005 0.00042 0.5 0.032

Beryllium 0005 0.00034 0.5 0.059
~ |cadmium 0.005 ~ 0.00087 0.5 0.054
{Chromium 0.005 10.0022 0.5 0.2
{cobalt 0.005 0.0016 0.5 0.14
[Copper 0.01 ~0.0021 1. 0.19
[Lead 0.02 ~ 0.0093 2 079
|Mercury* 0.0002 0.00016 0.1 0.0028
[Nicke! 0.01 0.0038 1. 0.2

Selenium 0.01 ~0.0047 1. 0.47

Silver 0.005 - 0.0018 0.5 0.15

Thallium 0.02 0.0089 2, 0.93

Tin 0.02 0.005 10. 0.41

Vanadium 0.005 10.0017 05 0.16

Zinc 0.005 0.0041 2. 0.18
[Cyanide, totalt 0.01 0.005 0.5 0.18
|sutfide, totaitt 2. 0.53 30 8.4

*Mercury is analyzed by Cold Vapor.

Except for Cyanide, Sulfide, and Mercury, all other elements are analyzed by ICP.

{Cyanide is analyzed by distillation followed by automated colorimetry.
+1Sulfide is analyzed by 8034 (modified), titrimetric analysis.

**Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may

not always be achievable.

*=Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory for

soil/sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client.
Vaiues reported below the LOQ are reported with a J-flag and are defined as estimated values.

.0Q and MDLs are evaluated annually and subject to change.
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Table B4-5
Metals by ICP/MS List
Waters Soils***
Analyte LOQ™ (mg/L) | MDL(mglL) | LOQ* (mg/kg) | MDL (maglkg)
Aluminum ' 0.1 ~ 0.025 10 0.74
Antimony 0.001 10.00009 01 0.0027
Arsenic 0.0002 0.000059 - 0.02 0.0055
Barium ~ 0.00025 0.000073 0.2 0.051
Beryllium ~0.0001 0.000012 0.01 0.0031
Cadmium 0.0001 0.000027 002 0.0036
Calcium 0.05 0.013 20 3.5
Chromium 0.001 0.000071 0.1 0.018
Cobalt - 0.0001 0.000018 0.01 0.00056
|copper 0.001 ~0.00023 0.1 0.018
firon 0.075 0.016 20 5.8
JLead 0.001 0.00021 0.1 0.028
[Magnesium 0.01 0.0014 1 0.28
[Manganese 0.00075 - 0.00018 0.2 0.032
IMolybdenum 0.001 10.000043 0.1 0.01
INickel 0.0002 0.000058 0.05 0.0098
Potassium 0.05 0.0072 5 1
Selenium ~0.001 0.0002 0.1 0.017
- [silver ~0.0005 0.000081 0.05 0.0039
|sodium 0.2 0.027 20 33
- |Strontium 0.0005 0.000044 0.1 0.023
Thallium 0.0005 0.00013 0.01 0.0023
Tin ~0.0002 0.000039 1 0.24
Titanium 0.001 00002 | 0.2 0.049
Vanadium 0.0002 0.000025 0.02 " 0.0041
Zinc 0.01 0.0019 0.5 0.1

**Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may
not always be achievable.

*Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory for
soil/sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the cfient.

Values reported below the LOQ are reported with a J-flag and are defined as estimated values.
Method 6020 (ICP/MS) ~ LOQ and MDLs are evaluated annually and subject to change.
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Table B4-6
Miscellaneous Chemistry Analyte List
Waters Soils**
Parameter LOQ* (mg/L) MDL (mg/t) LOQ* (mg/kg) | MDL (mg/kg)

Cyanide, total 0.01 0.005 ' 05 0.18
Hexane Extractable Materials 5. 1.7 N/A N/A
1(1664A) -

Moisture N/A NA 0.5 wt.% 0.5 wt.%
Phenolics, total 0.03 0.009 35 1.2
Sulfide, total 2, 0.53 30 8.4
TOC 2. 0.5 170 60

Total Nitrite/Nitrate 0.1 0.04 N/A N/A

TOX 20 7. 200 70

TPH (418.1) 13 0.4 69 23

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may

not always be achievable.

»Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory for -

soil/sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client.

Values reported below the LOQ are reported with a J-lag and are defined as estimated values.
" LOQ and MDLs are evaluated annually and subject to change.
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Volatile Full Compound List by GC/MS (8260B)

Waters Soils**
Compound Name LOQ* (ug/L) MDL (ug/L) LOQ" (pa/kg) | MDL (ug/kg)
Dichlorodifiuoromethane 5. 2 5. 2,
Chloromethane 5. 1. 5. 2.
Vinyl Chloride 5. 1. 5. 1.
Bromomethane 5. 1. 5. 2.
[Chloroethane 5. 1. 5. 2.
Trichlorofluoromethane 5. 2. 5. 2.
1,1-Dichloroethene 5. 0.8 5. 1.
1,1-Dichloroethane 5. 1. 5. 1.
[Methylene Chloride 5 2 5. 2
trans-1,2-Dichloroethene 5. 0.8 5 1.
2,2-Dichloropropane 5. 1. 5. 1.
|cis-1,2-Dichlorcethene 5. 0.8 5. 1.
|Chioroform 5. 0.8 5. 1.
[Bromochioromethane 5. 1 5. 1.
1,1,1-Trichlorosthane 5. 0.8 5 1.
JCarbon Tetrachloride 5. 1. 5. 1.
11,1-Dichloropropene 5. 1. 5. ) 1.
|Benzene 5. 0.5 5. 0.5
1,2-Dichloroethane 5. 1. 5. 1.
Trichloroethene 8. 1. 5. 1.
1,2-Dichloropropane 5. 1. 5. 1.
Dibromomethane 5. 1. 5. 1.
Bromodichloromethane 5. 1. 5. 1.
Toluene 5. 0.7 5 1.
1,1,2-Trichloroethane 5. 0.8 5. 1.
Tetrachloroethene 5. 0.8 5. 1.
1,3-Dichloropropane 5. 1. 5. 1.
Dibromochloromethane 5. 1. 5. 1.
1,2-Dibromoethane 5. 1. 5. 1.
|Chlorobenzene 7 5. 0.8 5. 1.
1,1,1,2-Tetrachloroethane 5. 1. 5, 1.
Ethylbenzene 5. 0.8 5. 1.
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Table B4-7 - Continued
Volatile Full Compound List by GC/MS (8260B)

. Waters 1B Soils**
Compound Name LOQ* (ug/L) 'MDL (ug/L) LOQ* (ug/kg) | MDL (ug/kg)
m+p-Xylene | & 0.8 5. 1.
o-Xylene ' ’ o 0.8
Styrene 1.
Bromoform
Isopropylbenzene
1,1,2,2-Tetrachloroethane
Bromobenzene
1,2,3-Trichloropropane
n-Propylbenzene
2-Chlorotoluene
1,3,5-Trimethylbenzene
4-Chlorotoluene
tert-Butylbenzene
11,2,4-Trimethylbenzene
sec-Butylbenzene
p-Isopropyltoluene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
n-Butylbenzene
1,2-Dichlorobenzene
1,2-Dibromo-3-chloropropane
1,2,4-Trichlorobenzene
Hexachlorobutadiene
[Naphthalene
1.2,3-Trichlorobenzene

o|lolololalalololoja|lololaloloa|lalo|elo]lololaloa|e
olofalolalololololo|ajo|ola|lololo|lalalolalalele
SR RS BN NI P P P P PR P P P P PN B EN P PN P P P P P

E . . ‘
. . : . . . . . . . . . . . . . . . .
I

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may
not always be achievable. ,

*Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory for
soil/sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client
if a valid mass spectrum is obtained. Values reported below the LOQ are reported with a J-flag and are defined as estimated
values.

LOQ and MDLs are evaluated annually aﬁd subject to change.
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Table B4-8
'Volatile Priority Pollutant Compound List by GC/MS (8260B)
Waters Soils™
Compound Name LOQ* (ug/L) MDL (ug/L) LOQ* (ug/kg) MDL (pg/ka)
1,1,1-Trichloroethane 5. 08 & 1.
1,1.2,2-Tetrachloroethane 5 1. 5. 1
1.1,2-Trichioroethane 5. 0.8 5. 1
1,1-Dichloroethane 5. 1. 5. 1
1,1-Dichloroethene 5. 0.8 5. 1
1,2-Dichloroethane 5. 1. 5. 1
1,2-Dichloropropane ‘8. 1. 5 1
2-Chloroethylvinyl ether 10 2. 10 2
Acrolein 100 40 100 20
Acrylonitrile 20 4. 20 4,
Benzene o 5 0.5 5. 05
[Bromodichioromethane 5 1. 5. 1.
[Bromoform 5 1. 5. 1.
[Bromomethane 5 1. 5. 2.
|Carbon tetrachloride 5 1. 5. 1.
[Chlorobenzene 5 0.8 5. 1.
|Chioroethane 5 1. 5. 2.
|Chioroform 5 0.8 5. 1.
|Chloromethane 5 1. 5. 2.
|cis-1,2-Dichloroethene 5 0.8 5. 1.
cis-1,3-Dichioropropene 5 1. 5. 1.
Dibromochloromethane 5 1. 5. 1.
|Ethylbenzene 5 0.8 5. 1.
[Methylene chloride 5 2. 5. 2.
Tetrachloroethene 5 0.8 5. 1.
Toluene B 5 0.7 5. 1.
trans-1,2-Dichloroethene 5 0.8 5 1.
trans-1,3-Dichloropropene 5 1. 5. 1.
Trichloroethene ™~ 5 1. 5. 1.
Trichlorofiucromethane 5 2. 5. 2.
. |Vinyl chloride 5 1. 5. 1.
Xylene (total) 5 0.8 5. 1.

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may
not always be achievable.

=Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the Jaboratory for
soil/sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client
if a valid mass spectrum is obtained. Values reported below the LOQ are reported with a J-flag and are defined as estimated
values.

LOQ and MDLs are evaluated annually and subject to change.
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Table B4-9
Appendix IX Volatile Compounds by GC/MS (8260B)

-‘Waters Soils**

Compound Name LOQ" (ug/lL) MDL (uo/L) LOQ* (pa/kg) MDL (pg/kg)
Chioromethane B 5. 1 5 2.
Bromomethane 5. 1 5. 2
Vinyl chloride 5. 1. 5. 1
Dichlorodifiuoromethane 5. 2. 5. 2
[Chioroethane 5. 1 5. 2
[Methy! iodide 5. 1. 5. 3.
Acrolein , 100 40 100 20
Acrylonitrile , 20 4 20 4,
Acetonitrile ’ 100 25 100 25
IMethylene chioride 5. 2. 5. 2,
Acetone 20 8. . 20 7.
Trichlorofiuoromethane 1 s 2, 5, 2,
Carbon disulfide I 5 1. 5, 1.
Propionitrile 100 3 | 100 30
1,1-Dichloroethene 5 0.8 5 1.
Allyl chloride 5 1. 5 1.
1,1-Dichloroethane 5 1. 5 1.
trans-1,2-Dichioroethene 5 0.8 5 1.
Chloroform 5 0.8 5 o1
1,2-Dichlorcethane S. ‘ 1. 5. 1.
Methacrylonitrile 50 10 50 5.
2-Butanone 10 3. 10 a.
[Dibromomethane ' 5 . 5. 1.
1,1,1-Trichloroethane 5. 08 5. 1.
1,4-Dioxane 250 70 250 70
Carbon tetrachloride 5. 1. 5. 1.
isobutyl alcohol 250 100 250 100
Vinyl acetate 10 2 10 2
Bromodichloromethane 5. 1 5. 1
2-Chloro-1,3-butadiene 5. 1 5. 1
1,2-Dichloropropane 5. 1 5. 1
trans-1,3-Dichloropropene 5. 1 5. 1
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Table B4-9 — Continued
Appendix IX Volatile Compounds by GC/MS (8260B)
Waters Soils**
~Compound Name LOQ* (pg/L) MDL (uglL) LOQ* (ug/kg) MDL (uglkg)
Trichloroethene 5. 1 5. 1.
Dibromochloromethane 5. 1. 5. 1.
1,1,2-Trichloroethane 5. 0.8 5. 1.
1,2-Dibromoethane 5. 1. 5. 1.
cis-1,2-Dichloroethene 5 0.8 5. 1.
Benzene 5. 0.5 5. 0.5
cis-1,3-Dichloropropene 5. 1. 5. 1.
Methyl methacrylate 5. . 5. 1.
1,1,1,2-Tetrachloroethane 5. 1. 5 1.
Bromoform 5. 1. 5. 1.
 {trans-1,4-Dichloro-2-butene 50 15 50 10
1,2,3-Trichloropropane 5 1. 5 1.
2-Hexanone - 10 3. 10 3.
4-Methyl-2-pentanone 10 3. 10 3.
Tetrachloroethene 5 0.8 5 1.
1,1,2,2-Tetrachloroethane 5 1. 5 1.
Toluene 5 - 07 S5 1.
Ethyl methacrylate 5 1. 5 1.
Chiorobenzene 5 0.8 5 1.
Pentachloroethane 5 1. 5 1.
Ethylbenzene =~ 5 0.8 5 -1
1,2-Dibromo-3-chloropropane 5 2 5 2.
Styrene 5 1. 5 1.
Xylenes (total) 5 0.8 5 1.

For samples preserved with 1:1 HC! fo pH <2, low recovery of acid labile compounds is likely to occur.

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may
not always be achievable.

**Quantitation limits listed for soil’sediment are based on wet weight. The quantitation limits calculated by the laboratory for
soil/sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client
if a valid mass spectrum is obtained. Values reported below the LOQ are reported with a J-flag and are defined as eslimated
values.

LOQ and MDL are evaluated annually and subject to change.
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Waters Soils**
Compound Name LOQ* (pg/L) MDL (pglL) LOQ" (ug/kg) MDL (ug/kg)
|Chioromethane 5. 1 5. 2.
{Bromomethane 5. 1. 5. 2.
Vinyl chloride 5. 1. 5. 1.
Chioroethane 5. 1. 5. 2,
|Methylene chioride 5. 2. 5. 2.
Acetone ) 20 6. 20 7.
Carbon disulfide 5 1. 5. 1.
1,1-Dichioroethene 5. 0.8 5. .
Chioroform 5. 0.8 5 1.
1,2-Dichloroethane 5. 1. 5. 1.
2-Butanone 10 3. 10 4,
1,1,1-Trichloroethane - 5. 0.8 5. 1.
|carbon tetrachloride 5. 1. 5. 1.
Bromodichloromethane 5. 1. 5. 1.
1,2-Dichloropropane 5. 1. 5. 1.
trans-1,3-Dichloropropene 5. 1. 5. 1.
Trichloroethene 5. 1. 5. 1.
Dibromochloromethane 5. 1. 5. 1.
1,1,2-Trichloroethane 5. 0.8 5. 1.
Benzene 5. - 05 5. 0.
cis-1,3-Dichloropropene 5. 1. 5. 1.
Bromoform 5. 1. 5. 1.
2-Hexanone 10 3. 10 3.
~ {4-Methyl-2-pentanone 10 3. 10 3
Tetrachloroethene 5. 0.8 5. 1.
1,1,2,2-Tetrachloroethane 5 1 5. 1.
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Waters Soils™
Compound Name LOQ* (uglL) MDL {pg/L.) LOQ* (uglkg) MDL (ug/kg)
Toluene ' 5. 0.7 5. 1.
Chiorobenzene 5. 0.8 5, 1.
Ethylbenzene 5. 0.8 5. 1.
Styrene S. 1. 5. 1.
Xylenes (total) 5. 0.8 5. 1.
|cis-1,2-Dichioroethene 5. 0.8 5. 1.

For samples preserved with 1:1 HCI to pH <2, low recovery of acid labile compounds is likely to occur.

*Specific quantitation Emits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may

not always be achievable.

+*Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory for

soil/sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when tequested by the client
if a valid mass spectrum is obtained. Values reported below the LOQ are reported with a J-flag and are defined as estimated

values.

LOQ and MDL are evaluated annually and subject to change.
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Compound Name

Waters

Soils™

LOQ* (ug/L)

MDL (ug/L)

LOQ" (ug/kg) | MDL (ug/kg)

1,1-Dichloroethane

5.

1.

1.

ltrans-1,2-Dichloroethene

08

1,1,1-Trichloroethane

0.8
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0.8
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0.8
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Table B4-11 - Continued
TCL4.2 Volatile Compounds by GC/MS (8260B)
Waters Sonls"’

- Compound Name LOQ* (pglL) MDL (ug/L) LOQ' (ug/ka) MDL (ug/ka)
Dibromochloromethane 5. 1. 5. 1.
Dichlorodifluoromethane 5. 2 5. 2.
Ethylbenzene 5. 0.8 B 1.
Freon 113 _ 10 2. 10 2,
Isopropylbenzene 5. 1. 5. 1.
Methyl Acetate 5. 1. 5. 2
Methy! t-butyl ether 5. 0.5 5. 0.
|Methylcyc!ohexane 5, 1. 5. 1.
IMethylene chioride 5. 2. 5. 2.
Styrene 5. 1. 5. 1.
Tetrachloroethene 5. 0.8 5. 1.
Toluene 5. 0.7 5. 1.
trans-1,2-Dichloroethene 5 0.8 5. 1.
trans-1,3-Dichloropropene 5. 1. 5. 1.
Trichloroethene 5. 1. 5. 1.
Trichlorofluoromethane 5. 2, 5. 2
Vinyl chloride " 5. 1. 5. 1.
Xylenes (total) 5. 0.8 5. 1.

For samples preserved with 1:1 HCl to pH <2, low recovery of acid labile compounds is likely to occur.

*Specific quantitation limits are highly matrix dependent The quantitation limits listed herein are provided for guidance and may

not always be achievable.

*Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory for

soil/sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client
if a valid mass spectrum is obtained. Values reported below the LOQ are reported with a J-flag and are defined as estimated

values.

LOQ and MDL are evaluated annually and subject to change.
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Table B4-12
Semivolatile Full Compound List by GC/MS (8270C)
Waters Soils*™
Compound Name LOQ* (ug/L) MDL (ug/L) LOQ* (ug/kg) | MDL (ug/kg)
‘|Acenaphthene 10 ' 1 330 33
Acenaphthylene 10 1 330 33
Acetophenone 10 2 330 67
Aramite? 50 1. 1700 33
2-Acetylaminofiuorene 10 2 330 67
4-Aminobiphenyl 10 2 830 170
Anline 10 1 330 33
Anthracene 10 1. 330 33
[Benzidine 100 20 3300 670
[Benzo(a)anthracene 10 1. 330 33
Benzo(b)fiuoranthene 10 1. 330 33
Benzo(k)fluoranthene 10 1. 330 33
Benzo(g,h,i)perylene 10 1. 330 33
Benzo(a)pyrene 10 1. 330 33
Benzyl alcohol 20 5 330 170
|bis (2-Chloroethoxy)methane - 10 1. 330 33
|bis(2-Chloroethylether 10 1, 330 33
|bis(2-Chloroisopropyl)ether 10 1. 330 - 33
[bis(2-Ethylhexyl)phthalate 10 2. 330 170
4-Bromophenyl phenylether 10 1. 330 33
Butylbenzylphthalate 10 2. - 330 67
4-Chloroaniline 10 1. 330 33
Carbazole 10 1. 330 a3
Chlorobenzilate 20 3 330 a3
4-Chloro-3-methylphenol 10 1. 330 67
2-Chloronaphthalene 10 1. 330 33
2-Chioropheno! 10 1. 330 33
4-Chlorophenyl phenylether 10 1. 330 33
Chrysene 10 1. 330 33
2-Methylnaphthalene 10 1. 330 33
3 or 4-methyl phenof® 10 2. 330 67
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Table B4-12 — Continued
Semivolatile Full Compound List by GC/MS (8270C)
Waters Soils™
Compound Name LOQ* (ug/L) MDL (ug/L) LOQ* (pg/kg) MDL (ug/kg)
Diallate (cis/trans) - 10 1. 330 33
Dibenzofuran 10 1. 330 33
|Di-n-butylphthalate 10 2. 330 67
|Dibenz(a,h)anthracene 10 1. 330 a3
_|1,2-Dichlorobenzene 10 1. 330 33
1,3-Dichlorobenzene 10 1 330 33
1,4-Dichlorobenzene 10 1. 330 33
3,3"-Dichlorobenzidine 10 1. 670 67
2,4-Dichlorophenol 10 1. 330 33
2,6-Dichlorophenol 10 2 330 87
Diethyiphthalate 10 2 330 67
Dimethoate 20 3. 330 33
|p-(Dimethylamino)azobenzene 10 20 330 67
7,12-Dimethylbenz(a)anthracene 10 ; 2. 330 33
3,3"-Dimethylbenzidine 25 - 10, 830 170
|a.a-Dimethylphenethylamine? 50 1. 1700 33
2.4-Dimethylphenol 10 1. 330 33
Dimethylphthalate 10 2. 330 67
1,3-Dinitrobenzene 10 1. 330 67
4,6-Dinitro-2-methylphenol 25 5. 830 170
2,4-Dinitrophenol 60 20 2000 670
2,4-Dinitrotoluene 10 1. 1330 67
2,6-Dinitrotoluene 10 1. 330 33
IDi-n-octylphthalate 10 2. 330 67
1,2-Diphenylthydrazine* 10 1. 330 33
|Ethyimethanesulfonate 10 2, 330 67
[Fluoranthene 10 . 330 33
[Fluorene 10 M. 330 33
|[Hexachlorobenzene 10 1. 330 33
[Hexachiorobutadiene 10 1. 330 67
Hexachlorocyclopentadiene 25 5. 670 170
Hexachloroethane 10 1. 330 33
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Waters ) Soils**
Compound Name LOQ* (ug/L) MDL (ug/L) LOQ" (ug/kg) | MDL (ug/kg)
|Hexachloropropene 10 2. 330 100
Indeno(1,2,3-cd)pyrene 10 1. 330 33
Isodrin 10 1. 330 33
Isophorone 10 1. 330 33
Isosafrole 10 1. 330 67
[Methapyrilene 10 3. 330 100
3-Methylcholanthrene 10 2. 330 67
Methyimethanesulfonate 10 1. 330 33
2-Methylphenol 10 1. 330 33
1-Methylnaphthalene 10 1. 330 33
2-Methylnaphthalene 10 1. 330 .33
[Naphthalene 10 1. 330 - 33
1,4-Naphthoquinone 100 10 - 3300 830
1-Naphthylamine 25 5. 830 170
2-Naphthylamine 25 5. 830 170 -
2-Nitroaniline 10 1. 330 - 33
3-Nitroaniline 10 1 330 67
4-Nitroaniline 10 1. 330 67
Nitrobenzene 10 1. 330 33
2-Nitrophenol 10 1. 330 33
4-Nitrophenol 50 10 830 170
4-Nitroguinoline-1-oxide 100 20 1700 330
n-Nitrosodi<n-butylamine 10 2 330 67
n-Nitrosodiethylamine 10 2. 330 67
n-Nitrosodimethylamine 10 2. 330 67
n-Nitrosodiphenylamine’ 10 2. 330 33
n-Nitrosodi-n-propylamine 10 1. 330 33
n-Nitrosomethylethylamine 10 2. 330 67
n-Nitrosomorpholine 10 2. 330 67
n-Nitrosopiperidine 10 2. 330 67
n-Nitrosopyrrolidine 10 2. 330 67
5-Nitro-o-toluidine 10 3 830 170
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Table B4-12 - Continued
Semivolatile Full Compound List by GC/MS (8270C)
| Waters Soils**
Compound Name LOQ* (ug/l) MDL (pg/l.) LOQ" (ua/kg) MDL (ug/kg)
2,2'-oxybis(1-Chloropropane) 25 . - 330 1. 33
Pentachlorobenzene 10 2. 330 67
Pentachloronitrobenzene 10 2. 330 87
{Pentachlorophenol ] 25 3. 830 170
[Phenacetin 10 2. 330 87
[Phenanthrene 10 1. 330 33
[Phenol , 10 1. 330 33
1,4-Phenylenediamine 200 60 6700 . 2500
2-Picoline 10 2. T 330 67
|Pronamide 10 1. 330 33
Pyrene 10 1. 330 33
{Pyridine B 10 2. 330 67
JSafrole B 10 2. 330 b 67
1,2,4,5-Tetrachlorobenzene 10 2. 330 67
2,3,4,6-Tetrachlorophenol 10 2. 330 67
Tetraethyldithiopyrophosphate 10 1. 330 . 67
[Thionazin ‘ S 10 2. 330 67
|o-Toluidine ' 10 1. 3 67
1,2,4-Trichlorobenzene 10 1. 33 33
2. 4,5-Trichlorophenol 10 1. 330 , 33
2,4,6-Trichlorophenol 10 1. 330 33
0,0,0-Triethylphosphorothioate . 10 2. 330 67
1,3,5-Trinitrobenzene 20 5. 670 170

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may
not always be achievable. _ v
~Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory for
soil/sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client
if a valid mass spectrum is obtained. Values reported below the LOQ are reported with a J-flag and are defined as estimated
values.

1n-Nitrosodiphenylamine decomposes in the GC inlet forming diphenylamine. The result reported for n-Nitrosodiphenylamine
represents the combined total of both compounds. ,
2Aramite and a,a-dimethylphenethylamine can be determined upon request.

*3.methylpheno! and 4-methylphenol cannot be resolved under this analysis. The combined total of both compounds is reported
as 4-methylphenol.

44,2-Diphenylhydrazine cannot be distinguished from azobenzene, therefore, the value reported represents the combined total of
both. .

LOQ and MDLs are evaluated annually and subject to change.
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Table B4-13
Semivolatile Priority Pollutant Compound List by GC/MS (8270C)
Waters Soils™
Compound Name LOQ* (ug/L) MDL (ug/L) LOQ* (ug/kg) MDL (ug/kg)
2-Chlorophenol 10 1. 330 33
|Phenal 10 1. 330 33
2-Nitrophenol 10 1. 330 33
2,4-Dimethylphenol 10 1. 330 33
2.4-Dichlorophenol 10 1. 330 33
4-Chloro-3-methylphenol 10 1. 330 67
2,4,6-Trichlorophenol 10 1. 330 33
2,4-Dinitrophenol 60 20 2000 670
a-Nitrophenal 50 10 830 170
4,6-Dinitro-2-methylphenol 25 5. 830 170
Pentachlorophenol 25 3. 830 170
n-Nitrosodimethylamine 10 2 330 67
Ibis(2-Chloroethyl)ether 10 1. 330 33
1,3-Dichiorobenzene 10 1. 330 33
1,4-Dichlorobenzene 10 1. 330 33
1,2-Dichlorobenzene 10 1. 330 33
|bis(2-Chloroisopropyl)ether 10 1. 330 33
Hexachloroethane 10 1. 330 33
n-Nitrosodi-n-propylamine 10 - 1. 330 33
Nitrobenzene 10 1. 330 a3
Isophorone 10 1. 330 33
bis (2-Chloroethoxy)methane 10 1. 330 33
1,2,4-Trichlorobenzene 10 1. 330 33
[Naphthalene 10 1. 330 - 33
Hexachlorobutadiene 10 1. 330 67
Hexachlorocyclopentadiene 25 5. 670 170
2-Chloronaphthalene 10 1. 330 33
Acenaphthylene 10 1. 330 33
Dimethylphthalate 10 2. 330 67
2,6-Dinitrotoluene 10 1. 330 33
Acenaphthene 10 1. 330 33
2,4-Dinitrotoluene 10 1. 330 67




Table B4-13 ~ Continued

Element B4
Revision No. 2
Date: 07/01/04
Page 26 of 43

Semivolatile Priority Pollutant Compound List by GC/MS (8270C)

Waters Soils*™*
Compound Name LOQ" (ug/L) MDL (ug/L) LOQ* (ugkg) MDL (pg/kg)
Fluorene 10 1. - 330 33
4-Chlorophenyl phenylether 10 1. 330 33
Diethylphthalate 10 2. 330 67
1,2-Diphenylhydrazine 10 1. 330 33
n-Nitrosodiphenylamine’ 10 2. 330 33
4-Bromophenyl phenylether 10 1. 330 33
Hexachlorobenzene 10 1. 330 33
Phenanthrene 10 1. 330 33
Anthracene 10 1. 330 33
IDi-n-butylphthalate 10 2. 330 67
Fiuoranthene 10 1. 330 33
Pyrene 10 1. 330 33
Benzidine — 100 20 3300 ~ 670
1Butylbenzyliphthalate 10 . 2. 330 67
Benzo(a)anthracene 10 1. 330 33
|Chrysene 10 1. 330 33
3,3-Dichlorobenzidine 10 1. 670 67
bis(2-Ethylhexyl)phthalate 10 2. 330 170
Di-n-octylphthalate 10 2 330 67
Benzo(b)flucranthene 10 1. 330 33
Benzo(k)fluoranthene 10 1. 330 33
Benzo(a)pyrene 10 1. 330 33
Indeno(1,2,3-cd)pyrene 10 1. 330 33
_IDibenz(a,h)anthracene 10 1. 330 33
Benzo(g,h,i)perylene 10 1. - 330 33

*Specific quantitation limits are highly matrix dependent. The quantitation fimits listed herein are provided for guidance and may

not always be achievable.

=*Quanititation limits listed for soil/sediment are based on wet weight. The quantutahon limits calculated by the laboratory for

soilfsediment, calculated on a dry-weight basis will be higher.

The {aboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client
if a valid mass spectrum is obtained. Values reported below the LOQ are reported with a J-flag and are defined as estimated

values.

1n-Nitrosodiphenylamine decomposes in the GC inlet forming diphenylamine. The result reported for n-Nitrosodiphenylamine

represents the combined total of both comipounds.
LOQ and MDLs are evaluated annually and subject to change.
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, Waters Soils*
Compound Name LOQ* (ug/L) MDL (ug/L) LOQ* (ug/kg) MDL (ug/kg)
Acenaphthene 10 1. 330 33
Acenaphthylene 10 1. 330 a3
Acetophenone 10 2, - 330 67
2-Acetylaminofiuorene 10 2, 330 67
4-Aminobiphenyl 10 2. 830 170
Aniline 10 1. 330 33
Anthracene 10 1. 330 33
Aramite? 50 1. 1700 33
Benzo(a)anthracene 10 1. 330 33
Benzo(b)fluoranthene 10 1. 330 33
Benzo(k)fuoranthene 10 1. 330 33
Benzo(g,h,i)perylene 10 1. 330 .33 .
Benzo(a)pyrene 10 1. 330 33
Benzyl alcohol 20 5. 330 170
[bis (2-Chloroethoxy)methane 10 1. 330 - 33
[bis(2-Chioroethyl)ether 10 1. 330 33
[bis(2-Chioroisopropyl)ether 10 1. 330 33
Ibis(2-Ethylhexyl)phthalate 10 2. 330 170
4-Bromopheny! phenylether 10 1. 330 33
Butylbenzylphthalate 10 2, 330 67
4-Chloroaniline 10 1. 330 33
Chilorobenzilate 7 20 3. 330 33
- |4-Chioro-3-methylphenol 10 1. 330 67
2-Chloronaphthalene 10 1. 330 33
2-Chlorophenol 10 1. 330 a3
4-Chlorophenyl phenylether 10 1. 330 33
Chrysene 10 1. 330 33
2-Methylphenol 10 1. 330 33
3- or 4-Methylphenol® 10 2. 330 67
Diallate (cisArans) 10 1 330 33
Dibenzofuran 10 1. 330 33
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Appendix IX Semivolatile Compounds by GC/MS (8270C)

Waters ' Soils™

~ Compound Name LOQ* (ug/L) MDL (ug/l) | LOQ* (ug/kg MDL (ug/kg)
[Di-n-butylphthalate 10 2. 330 67
|Dibenz(a, h)anthracene 10 1. 330 33
1,2-Dichlorobenzene 10 1, 330 33
1,3-Dichlorobenzene 10 - 1. 330 33
1,4-Dichlorobenzene 10 1. 330 33
3,3"-Dichlorobenzidine 10 1. 670 67
2,4-Dichlorophenol 10 1. 330 33
2 6-Dichlorophenol 10 2. 330 67
[Diethylphthalate 10 2. 330 67
[Dimethoate 20 3. 330 33

Dimethylamino)azobenzene 10 2 330 67
7,12-Dimethylbenz(a)anthracene | 10 2, 330 3
3,3"-Dimethylbenzidine 25 10 830 170
[a,a-Dimethylphenethylamine? 50 1 1700 33
2,4-Dimethylphenol 10 1. 330 33
[Dimethylphthalate 10 2. 330 67
1,3-Dinitrobenzene 10 1. 330 67
4,6-Dinitro-2-methyiphenol 25 5. 830 170
2,4-Dinitrophenol 60 20 2000 670
2,4-Dinitrotoluene 10 1. 330 67
2,6-Dinitrotoluene 10 1. 330 33
|Di-n-octyiphthalate 10 2 330 87
|Ethyimethanesutfonate 10 2 330 67
[Fluoranthene B 10 1. 330 33
|Flurene 10 1. 330 33
[Hexachlorobenzene 10 1. 330 33
{Hexachlorobutadiene 10 1. 330 67
[Hexachlorocyclopentadiene 25 5. 670 170
Hexachloroethane 10 1. 330 33
Hexachloropropene 10 2. 330 100
Indeno(1,2,3-cd)pyrene 10 1. 330 33
Isodrin 10 1. 330 33
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Appendix IX Semivolatile Compounds by GC/MS (8270C)

Waters Soils**
Compound Name LOQ* (ug/lL) MDL (ug/L) LOQ* (ua/kg) MDL (pg/kg)
Isophorone 10 1. 330 33
Isosafrole 10 1. 330 67
Methapyrilene 10 3. 330 100
3-Methylcholanthrene 10 2. 330 67
[Methyimethanesulfonate 10 1. 330 33
1-Methyinaphthalene 10 1. 330 33
2-Methyinaphthalene 10 1. 1330 33
Naphthalene 10 1. 330 33
1,4-Naphthoguinone 100 10 3300 830
1-Naphthylamine 25 5. 830 170
2-Naphthylamine 25 5. 830 170
2-Nitroaniline 10 1. 330 33
- |3-Nitroaniline 10 1. 330 67
4-Nitroaniline 10 1. 330 67
Nitrobenzene 10 1. 330 33
2-Nitrophenol 10 1. 330 33
4-Nitrophenol 50 10 830 . 170
4-Nitroguinoline-1-oxide 100 20 1700 330
n-Nitrosodiethylamine - 10 2. 330 67
n-Nitrosodimethylamine 10 2. 330 67
n-Nitrosodi-n-butylamine 10 2. 330 67
n-Nitrosodi-n-propylamine 10 1. 330 33
n-Nitrosodiphenylamine' 10 2. 330 33
n-Nitrosomethylethylamine 10 2. 330 67
n-Nitrosomorpholine 10 2 330 67
n-Nitrosopiperidine 10 2. 330 67
n-Nitrosopyrrolidine 10 2. 330 67
{5-Nitro-o-toluidine 10 3. 830 170
{Pentachlorobenzene 10 2. 330 67
{Pentachloronitrobenzene 10 2. 330 67
Pentachlorophenol 25 3. 830 170
Phenacetin 10 2. 330 67
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Table B4-14 - Continued
Appendix IX Semivolatile Compounds by GC/MS (8270C)
Waters Soils**
Compound Name LOQ* (ug/L) MDL (pg/L) LOQ* (ug/kg) MDL (pg/ka)
[Phenanthrene 10 1. 330 33
{Phenol 10 1. 330 33
1,4-Phenylenediamine 200 60 6700 2500
2-Picoline 10 2. 330 67
{Pronamide 10 e 330 33
[Pyrene 10 1. 330 33
[Pyridine A 10 2 330 67
Safrole 10 2. 330 67
1,2,4,5-Tetrachlorobenzene 10 2. 330 . B7
2,3,4,6-Tetrachlorophenol 10 2. 330 67
Tetraethyldithiopyrophosphate 10 1. 330 67
Thionazin 10 2 330 - 8T
o-Toluidine 10 1. 330 67
1,2,4-Trichlorobenzene 10 1. 330 33
2,4,5-Trichlorophenol 10 1. 330 33
2,4,6-Trichlorophenol 10 1. 330 - 33
0,0,0-Triethylphosphorothioate 10 2. 330 , 67
1,3,5-Trinitrobenzene 20 5. 670 | - 170

*Specific quantitation limits are highly matrix dependent. The quantitation fimits listed herein are provided for guidance and may
not always be achievable.

*Quantitation limits listed for soil/sediment are based on wet weight. The quantitation fimits calculated by the laboratory for
soil/sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client
if a valid mass spectrum is obtained. Values reported below the LOQ are reported with a J-flag and are defined as estimated
values.

1n-Nitroscdi»phenylamine decomposes in the GC inlet forming diphenylamine. The result reported for n-Nitrosodiphenylamine
represents the combined total of both compounds.

2Aramite and a,a-dimethylphenethylamine can be determined upon request.

33-methylpheno! and 4-methylphenol cannot be resolved under this analsis. The combined total of both compounds is reported
as 4-methylphenol.

LOQ and MDLs are evaluaied annually and subject to change.
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Table B4-15
TCL3.2 Semivolatiles by GC/MS (8270C)
Waters ~ Soils™
Compound Name LOQ" (ug/l.) MDL (ug/L) LOQ* (ug/kg) MDL (ug/kg) -

1,2,4-Trichlorabenzene 10 1 330 33
1,2-Dichlorobenzene 10 1. 330 33
1,3-Dichlorobenzene 10 1. 330 33
1,4-Dichlorobenzene B 10 1. 330 33
2,2-Oxybis(1-Chloropropane) | = 25 1. 330 - 33
2,4,5-Trichlorophenol 10 IEN T 330 33
2.,4,8-Trichlorophenol 10 1 330 33
2.4-Dichlorophenol 10 1. 330 33
2,4-Dimethylphenol 10 1. 330 33
2, 4-Dinitrotoluene 10 1. 330 87
2,6-Dinitratoluene 10 1. 330 33
2-Chloronaphthalene 10 1. 330 33
2-Chlorophenol 10 1. 330 33
2-Methylinaphthalene 10 1. 330 33
2-Methylphenol 10 1. 330 33
2-Nitroaniline 10 1. - 330 33
2-Nitrophenol 10 1. 330 33
3,3'-Dichlorobenzidine 10 1. 670 67
3-Niroaniine 10 1. 330 67
{4.6-Dinitro-2-methylphenol 25 5. 830 170
4-Bromophenyl-phenylether 10 1, . 330 .33
4-Chloro-3-methylphenol 10 1. 330 67
4-Chioroaniline 10 1. 330 33
4-Chlorophenyl-phenylether 10 1. 330 33
[4-Methyiphenol 10 2. 330 67
4-Nitroaniine 10 1. 330 67
4-Nitrophenol 50 10 830 170
Acenaphthene 10 1. 330 | 3
 Acenaphthylene 10 1. 330 33
Anthracene 10 1. 330 33
Benzo(a)anthracene 10 1. 330 33
Benzo(a)pyrene 10 1. 330 33

~ |Benzo(b)fluoranthene 10 1. 1330 33
[Benzo(g,h.i)perylene 10 1. 330 33
{Benzo(k)fluoranthene.. 10 1. 330 33
[bis(2-Chloroethoxy)methane 10 1. 330 33
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TCL3.2 Semivolatiles by GC/MS (8270C)

Waters Soils**
Compound Name LOQ* (ug/L) MDL (ug/L) LOQ* (pg/kg) MDL (ug/kg)
Ibis(2-Chloroethyljether 10 1. 330 33
[bis(2-Ethylhexyl)phthalate 10 2. 330 170
Butylbenzylphthalate 10 2, 330 67
Carbazole 10 1. 330 33
Chrysene 10 1. 330 33
Dibenz(a,h)anthracene 10 1. 330 33
|Dibenzofuran 10 1. 330 33
|Diethylphthalate 10 2, 330 67
|Dimethylphthalate 10 2. 330 67
[Di-n-butylphthalate 10 2, 330 87
|Di-n-octylphthalate 10 2, 330 67
Fluoranthene 10 1. 330 33
Fiuorene 10 1. 330 33
Hexachlorobenzene 10 1. 330 33
|Hexachlorobutadiene 10 1. 330 67 .
|Hexachlorocyclopentadiene 25 5. 670 170
Hexachloroethane 10 1. 330 33
Indeno(1,2,3-cd)pyrene 10 1. 330 33
Isophorone 10 1. 330 33
|[Naphthalene 10 1. 330 33
[Nitrobenzene 10 1. 330 33
n-Nitroso-di-n-propylamine 10 1. 330 33
n-Nitrosodiphenylamine’ 10 2. 330 33
|Pentachiorophenol 25 3. 830 170
|Phenanthrene 10 1. 330 33
Phenol 10 1. 330 33
Pyrene 10 1. 330 33

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may

net always be achievable.

*Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory for

soil/sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client
if a valid mass spectrum is obtained. Values reported below the LOQ are reported with a J-flag and are defined as estimated

values.

n-Nitrosodiphenylamine decomposes in the GC inlet forming diphenylamine. The resuit reported for n-Nitrosodiphenylamine

represents the combined total of both compounds.
LLOQ and MDLs are evaluated annually and subject to change.
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Table B4-16
TCL4.2 Semivolatiles by GC/MS (8270C)
Waters Soils**
Compound Name LOQ* (ugl.) MDL (g/l) | LOQ*(ughkg) | MDL (ugika)
1,1"-Biphenyl 10 1. 330 kK]
2,2'-Oxybis(1-Chloropropane) 25 1. 330 33
2,4,5-Trichlorophenol 10 1. 330 33
2,4,8-Trichlorophenol 10 1. 330 33
2,4-Dichlorophenol 10 1. 330 33
2,4-Dimethylphenol 10 1. 330 33
2,4-Dinitrophenol 60 20 2000 670
2,4-Dinitrotoluene 10 1. 330 67
2, 6-Dinitrotoluene 10 1. 330 33
2-Chloronaphthalene 10 1. 330 33
‘|2-Chiorophenol 10 1. 330 .33
2-Methylnaphthalene 10 1. 330 - 33
2-Methylphenol 10 LS 330 .33
2-Nitroaniline 10 1. - 330 33
{2-Nitrophenol 10 1. 330 33
3,3"-Dichlorobenzidine 10 1. 670 87
3-Nitroaniline ) 10 1. 330 67
4,6-Dinitro-2-methyliphenol 25 5. 830 170
4-Bromophenyl-phenylether 10 1. 330 33
4-Chloro-3-methylphenol 10 1. 330 67
4-Chloroaniline 10 1. 330 33
4-Chlorophenyl-phenylether 10 1. 330 33
4-Methylphenol 10 2. 330 67
4-Nitroaniline 10 1. 330 67
4-Nitrophenol 50 10 830 170
Acenaphthene 10 1. 330 - 33
Acenaphthylene 10 1. 330 33
Acetophenone 10 2. 330 87
Anthracene 10 1. 330 33
Atrazine 10 1. 330 33
Benzaldehyde 10 1. 330 33
Benzo(a)anthracene 10 1 330 33
Benzo(a)pyrene 10 1. 330 33
Benzo(b)fluoranthene 10 1. 330 33
Benzo(g,h,i)perylene 10 1. 330 33
[Benzo(k)fluoranthene 10 1. 330 33
[bis(2-Chloroethoxy)methane 10 1. 330 33
Ibis(2-Chloroethyl)ether 10 1. 330 33
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TCL4.2 Semivolatiles by GC/MS (8270C)

Waters Soils™
Compound Name LOQ* (ug/L) MDL {ual/l) LOQ* (pa/kg) MDL (pglkg)
bis(2-Ethylhexyl)phthalate 10 2. 330 170
Butylbenzylphthalate 10 2 330 67
|Caprolactam 25 5. 830 170
[Carbazole 10 1. 330 a3
Chrysene 10 1. 330 33
Dibenz(a,h)anthracene 10 1. 330 33
Dibenzofuran 10 1. 330 a3
Diethylphthalate , 10 2. 330 67
Dimethylphthalate 10 2 330 87
Di-n-butylphthalate 10 -2, 330 67
Di-n-octylphthalate 10 2. 330 67
Fluoranthene 10 1. 330 33
Fluorene 10 1. 330 33
[Hexachlorobenzene 10 1. 330 33
[Hexachlorobutadiene 10 1. 330 67
|Hexachlorocyclopentadiene 25 5. 670 170
[Hexachloroethane 10 1. 330 33
lindeno(1,2,3-cd)pyrene 10 1. 330 a3
Isophorone 10 1. 330 33
Naphthalene 10 1. 330 33
Nitrobenzene 10 1. 330 33
n-Nitroso-di-n-propylamine 10 1. 330 .33
n-Nitrosodiphenylamine’ 10 2. 330 33
|Pentachlorophenol 25 3. 830 170
‘[Phenanthrene 10 1. 330 33
{Pheno! 10 1. 330 33
[Pyrene 10 1. 330 33

*Specific quantitation limits.are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may

not always be achievable.

**Quantitation limits listed for so:llsednment are based on wet weight. The quantitation limits calculated by the laboratory for

soil/sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client
if'a valid mass spectrum is obtained. Values reported below the LOQ are reported with a J-flag and are defined as estimated

values.

'n-Nitrosodiphenylamine decomposes in the GC inlet forming diphenylamine. The result reported for n-Nitrosodiphenylamine

represents the combined total of both compounds.
L.OQ and MDLs are evaluated annually and subject to change.
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Table B4-17
Volatiles Halocarbons and Aromatics by GC (8021B)
Waters
Compound Name LOQ* (ug/L) MDL (pg/L)
1,1,1-Trichloroethane 1. 0.2
1,1,2,2-Tetrachloroethane 1. 0.2
1,1,2-Trichloroethane 1, 0.2
1,1-Dichloroethane 1. 0.2
1,1-Dichlorosthene 1. 02
1,2-Dichlorobenzene 1. 0.2
1,2-Dichloroethane 1. 0.2
1,2-Dichloropropane 1. 0.2
1,3-Dichlorobenzene 1. 0.2
1,4-Dichlorobenzene 1. 02
|Benzene 1. 0.2
|Bromodichloromethane 1. 0.2
IBromoform 1. 0.2
|Bromomethane 5. 0.5
|carbon Tetrachloride 1. 0.2
|Chlorobenzene 1. 0.2
[Chioroethane . 0.2
Chloroform 1. 0.2
Chloromethane 5. 0.5
cis-1,2-Dichloroethene 1. 0.2
|cis-1,3-Dichloropropene 1. 0.2
{Dibromochloromethane 1. 0.2
Dichlorodifluoromethane 2. 05
|Ethyibenzene 1. 0.2
[Methylene Chloride 2. 0.5
Tetrachloroethene 1. 0.2
Toluene 1. 0.2
{trans-1,2-Dichloroethene 1. 0.2
trans-1,3-Dichloropropene 1. 0.2
Trichloroethene 1. 0.2
Trichlorofluoromethane 1. 0.2
Vinyl Chloride 1. 0.2
Xylene (total) -3 06

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may
not always be achievable.

The laboratory routinely reports at the fimit of quantitation (LOQ) but can estimate down to the MDL when requested by the client.
Values reported below the LOQ are reported with a J-flag and are defined as estimated values.

LOQ and MDLs are evaluated annually and subject to change.
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Table B4-18
Petroleum Analysis by GC (8021B)
. Waters Soils*™
Compound Name LOQ* (ug/L) MDL (ug/L) LOQ* (mg/kg) | MDL (mg/kg)
Benzene 1. 0.2 5. 2.
Ethylbenzene 1. 0.2 5. 2.
Methyl t-buty! ether 1. 03 2 | s
Naphthalene 5. 1. 20 , 10
Toluene 1. 0.2 5. 2.
Total Xylene 3. 0.6 15 ;

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and my
not always be achievable. '

~Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory for
soil/sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client.
Values reported below the LOQ are reported with a J-flag and are defined as éstimated values.

LOQ and MDLs are evaluated annually and subject to change.
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Table B4-19
TPH GRO/DRO by GC (8015B)
Waters Soils*™
Compound Name LOQ* (mg/L.) MDL (mg/L) LOQ* (mg/kg) | MDL (mg/kg)
TPH-DRO - 01 04 7. 4.
TPH-GRO 0.05 0.02 1. 0.2

NOTE: MDLs listed are higher than determined MDLs. This is because the method sums the total detectable area under the
chromatographic plot in region of interest, instead of actual fuel peak area as the respective fuel,

*Specific quantitation limits are highly matrix dependant. The quantitation limits listed herein are provided for guidance and may
not always be achievable.
**Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory for
soil/sediment, calculated on a dry-weight basis will be higher.
The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client.
Values reported below the LOQ are reported with a J-flag and are defined as estimated values.

LOQ and MDLs are evaluated annually and subject to change.
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Table B4-20
Pesticide/PCB Priority Pollutant Compound List by GC (8081A/8082)
Waters Soils™
Compound Name LOQ" (ugiL) MDL (ug/L) LOQ" (pg/ka) MDL {pg/kg)
4,4-DDD ' 0.02 0.004 17 0.58
4,4-DDE 0.02 0.004 1.7 0.33
4,4-DDT , 0.02 0.004 1.7 0.33
Aldrin 001 0.002 1.5 0.51
{alpha-BHC - 0.01 0.002 0.83 0.17
beta-BHC 0.04 0.012 0.83 0.17
Chlordane 0.5 0.07 17 4.

- |geita-BHC _ 0.01 0.003 0.83 0.17
[Dietdrin | 0.02 10.005 17 0.33
[Endosuifan | 0.02 | o005 13 044
[Endosulfan I 0.01 0.004 17 0.33
|Endosulfan suifate 0.027 0.009 17 0.33
Endrin _ 0.02 0.004 1.7 0.5.
|Endrin aldehyde 0.1 0.02 3 1,
[gamma-BHC (Lindane) ' 001 | 0002 0.83 0.17
|Heptachlor 0.01 0.002 0.83 0.17
IHeptachIor epoxide 0.01 0.002 0.83 : 0.17
[Methoxychior 0.18 0.06 12 4.
[PcB-1016 06 02 17 33
[PcB-1221 1.2 04 3 10
PCB-1232 05 0.1 17 43
PCB-1242 06 0.2 17 4.
PCB-1248 , 0.9 0.3 18 6.
PCB-1254 _ | os 0.2 17 3.3

PCB-1260 | os 0.3 17 3.3
Toxaphene 1. 03 33 11

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may
not always be achievable.

**Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory for
soil/sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client.
Values reported below the LOQ are reported with a J-flag and are defined as estimated values.

LOQ and MDLs are evaluated annually and subject to change.
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Table B4-21
Appendix IX Organochlorine Pesticides/PCBs by GC (8081A/8082)
Waters Soils™
Compound Name LOQ* (ug/L) MDL (pg/L) LOQ* (pg/kg) MDL (ug/kg)
4,4-DDD 0.02 0.004 17 0.58
4,4-DDE 0.02 0.004 1.7 0.33
4,4-DDT 0.02 0.004 1.7 0.33
Aldrin _ 0.01 0.002 15 0.51
alpha-BHC - 10.01 0.002 10.83 0.17
[beta-BHC 0.04 0.012 08 | 017
[chiordane 0.5 0.07 17 .4
|geta-BHC 0.01 0.003 0.83 0.17
[Dietdrin o 0.02 0005 | 17 0.33
[Endosulfant . 001 0.004 13 044
[Endosuifan 1 » 0.02 0.005 1.7 0.33
Endosulfan sulfate 0.027 0.0090 1.7 0.33
[Endrin ' ’ 0.02 0.004 17 0.5
|Endrin aldenhyde - 0.1 0.02 3. 1.
|gamma-BHC (Lindane) 0.01 0.002 0.83 0.17
[Heptachlor 0.01 0.002 0.83 0.17
Heplachlor epoxide o 0.0 0.002 0.83 - 017
[Kepone B | o2 007 7. 2.3
[Methoxychior ) 0.1 0.02 12 4.
[Pce-1016 05 01 17 33
lpcB-1221 1.2 0.4 30 10
[PcB-1232 0.5 0.1 17 4.3
[PCB-1242 , o 06 0.2 17 4.
{pcB-1248 0.9 0.3 18 6.
lPcB-1254 06 0.2 17 3.3
[PCB-1260 . 06 03 17 | 3.3
Toxaphene 1. 0.3 33 11

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may
not aiways be achievable. _

**Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory for
soil/sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client.
Values reported below the LOQ are reported with a J-flag and are defined as estimated values.

LOQ and MDLs are evaluated annually and subject to change.
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Table B4-22
Appendix IX Organphosphate Pesticides/PCBs by GC (8141A)
Waters Soils™
Compound Name LOQ* (ug/L) MDL (ug/L) LOQ* (pg/kg) MDL (pg/kg)
Bolstar 2. 0.4 67 22
Coumaphos 3. ' 064 67 22
Demeton-O 2. 04 67 22
Demeton-S 2. 0.4 67 22
Diazinon 2. 04 67 22
Dichlorvos 2. 0.4 67 22
Disulfoton 2. 04 75 25
Dursban (Chiorpyrifos) 2 04 67 22
EPN ' 4, 0.8 87 22
Ethion 2. 0.4 67 22
Ethoprop 2. 04 - 67 22
- |Ethyl parathion 2. 0.4 67 2
{Famphur 2 0.5 67 22
IFensulfothion 4. 09 67 22
Fenthion 2 0.4 67 ~ 22
{Guithion (Azinphos-methyl) 4. 0.8 67 22
Malathion 2, 04 67 , 22
[Merphos 2. 0.4 67 22
[Methy! parathion 2. 0.4 67 .22
Mevinphos 2. 04 67 22
Naled 3. 06 67 22
Phorate 2, 0.4 67 - 22
Ronnel 2, 0.4 67 22
Stirophos 2, 04 67 22
Tokuthion 2. 0.4 67 22
Trichloronate 2. 0.4 67 22
Trithion 2, 0.4 67 2

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may
not always be achievable.

=Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory for
soil/sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client.
Values reported below the LOQ are reported with a J-flag and are defined as eslimated values.

L.OQ and MDLs are evaluated annually and subject to change.
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Table B4-23
TCL Pesticides/PCBs by GC
(OLM03.2 and OLM04.2 lists) _
Waters Soils™
Compound Name LOQ" (ug/l) MDL (ug/L) LOQ" (ug/kg) MDL (pg/kg)
4,4-DDD 002 0.004 1.7 0.58
4,4'-DDE 0.02 0.004 1.7 0.33
4,4-DDT 0.02 0.004 1.7 0.33
Aldrin ' 0.01 0.002 15 0.51
[alpha-BHC 0.0 0.002 0.83 0.17
alpha-Chlordane ©0.01 0.002 0.83 0.17
beta-BHC 0.04 0.012 0.83 0.17
|deita-BHC 0.01 0.003 0.83 0.17
|Dieldrin 10.02 0.005 , 1.7 0.33
Endosuifan | - 0.01 0.004 1.3 0.44
Endosulfan Il 0.02 0.005 1.7 0.33
|Endosulfan sulfate 0.027 0.009 1.7 ' 0.33
Endrin 0.02 ~0.004 17 0.5
Endrin aldehyde 0.1 , 0020 3. 1.
' [Enarin ketone 0.02 ~0.004 1.7 0.33
. gamma-BHC/Lindane 0.01 0.002 10.83 0.17
gamma-Chlordane 0.01 - 0.002 0.9 ~ 0.3
|Heptachlor ‘ 001 0.002 0.83 0.17
Heptachlor epoxide - 1 o001 0.002 0.83 017
Methoxychlor ' 0.18 0.06 12 . 4
PCB-1016 0.6 02 - 17 _ 3.3
PCB-1221 1.2 0.4 30 10
[PCB-1232 0.5 0.1 17 4.3
|PCB-1242 0.6 0.2 17 4.
PCB-1248 0.9 0.3 18 8.
|'PCB-1254 0.6 0.2 17 3.3
|Pce-1260 0.6 0.3 17 3.3
Toxaphene 1, 0.3 33 11

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may
not always be achievable.

**Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the faboratory for
soillsediment, calculated on a dry-welght basis wifl be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client
if a valid mass spectrum is obtained. Values reported below the LOQ are reported with a J-flag and are defined as estimated
values.

LOQ and MDLs are evaluated annually and subject to change.
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Table B4-24
Herbicides by GC (8151A)
Waters Soils**
Compound Name LOQ* (ug/L) MDL (ug/L) LOQ* {ug/kg) MDL (ug/kg)
2,4,5-T 0.05 0.01 ' 17 0.5
2,4,5-TP 0.05 0.01 17 0.5
24-D 0.5 01 17 5.
2,4-DB 1. 0.3 17 5.
2,4-DP (Dichlorprop) 0.5 0.1 17 5.
Dalapon 1.25 0.25 60 20
Dicamba - 0.3 0.06 3. 1.
[Dinoseb 0.5 0.1 8.3 17
[mcPA 200 50 15000 3000
[mcpP 200 50 2500 600
 |Pentachiorophenol 0.05 0.01 17 0.33

. *Specific quantitation limits afe highly matrix dependent. The quantitation limits listed herein are provided for guidance and may

not always be achievable.

**Quantitation limits listed for soiVsediment are based on wet weight. The quantitation limits calculated by the laboratory for

soil/sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitafion (LOQ) but can estimate down to the MDL when requested by the client.

Values reported below the LOQ are reported with a Jlag and are defined as estimated values.
LOQ and MDLs are evaluated annually and subject to change.
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Table B4-25
PAHs by HPLC (8310)
Waters Soils*™
Compound Name - LOQ* (ug/l) MDL (pg/L) LOQ* (pg/ka) MDL (ug/kg)

Acenaphthene 8 0.8 4, 0.6
Acenapthylene 8. 08 4. 06
Anthracene 0.1 0.02 10.08 0.009
Benzo(a)anthracene 0.05 0.01 0.1 0.02
Benzo(a)pyrene ' ] 0.05 0.01 0.2 0.03
[Benzo(b)fucranthene 0.1 0.02 0.2 0.04
[Benzo(g,h,i)perylene 0.3 0.05 0.2 0.04
Benzo(k)fluoranthene . 0.05 0.01 0.1 0.02
Chrysene ' 0.2 0.04 0.2 0.03
[Dibenzo(a,h)anthracene 0.1 002 - 008 0.02
Fluoranthene 0.1 002 0.08 0.02
Fluorene 7 - 04 : 0.09 0.4 0.06
Indeno(1,2,3-cd)pyrene ' 0.2 - 004 0.2 0.04
Naphthalene 6. 0.7 5. 0.7
Phenanthrene 0.2 0.04 | 02 0.02
Pyrene - 04 ' 0.09 04 0.05

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may
not always be achievable.

**Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory for.
soil/sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quanfitation (LOQ) but can estimate down to the MDL when requested by the cliént.
Values reported below the LOQ are reported with a J-flag and are defined as estimated values.

LOQ and MDLs are evaluated annually and subject to change.
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B5. Quality Control

The particular types and frequencies of quality control checks analyzed with each
sample are defined in USEPA SW-846 37 Edition, Update Ili, 1996, and Methods
for the Chemical Analysis of Waters and Wastes, USEPA, 600/4-79-020. The
quality control checks routinely performed during sample analysis include blanks,
laboratory control samples, surrogates, duplicates, internal standards, and matrix
spikes. In addition to these checks, some inorganic analyses employ serial

- dilutions and interference check samples.

Blanks (method, preparation) — Blanks are an analytical control consisting of a
volume of deionized, distilled laboratory water for water samples, or a purified solid
matrix for soil/sediment samples. (Metals use a digested reagent blank with soils.)
They are treated with the same reagents, internal standards, and surrogate
standards and carried through the entire analytical procedure. The blank is used
to define the level of laboratory background contamination.

Laboratory Control Samples (LCS) or Reference materials — Aqueous and solid
control samples of known composition are analyzed using the same sample
preparation, reagents, and analytical methods employed for the sample. These
materials may be purchased from NIST or commercial supply houses either as
neat compounds or as solutions with certified concentrations, or prepared in the
technical department. The accuracy and quality of the purchased standards are
documented on certificates provided by the supply houses. Certificates are
maintained on file in the laboratory. The accuracy information determined from
reference materials and laboratory control samples is valuable because variables
specific to sample matrix are eliminated. The acceptance criteria for this type of
quality control is either dictated by the agency from whom the material is obtained
or by statistical analysis of past information generated in the technical department.
A LCS is analyzed with every sample preparation batch to demonstrate accuracy
of the procedure and process control.
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Surrogates (used for organic analysis only) — Each sample, matrix spike, matrix
spike duplicate, and blank are spiked with surrogate compounds prior to purging
and extraction in order to monitor preparation and analysis. Surrogates are used
to evaluate analytical efficiency by measuring recovery. The recovery data is
compared to method stipulated or statistically generated limits.

Duplicates (matrix or LCS spike duplicate — organics and inorganics; duplicate-
inorganics) — A second aliquot of a matrix/sample is analyzed at the same time as
the original sample in order to determine the precision of the method. The relative
percent difference (RPD) between the two determinations is calculated and
compared to values prescribed by the EPA or the laboratory's statistically
generated limits.

Internal Standards (used for GC/MS and some GC analysis) - Internal standards
are compounds added to every standard, blank, LCS, matrix spike, matrix spike

_ duplicate, and sample at a known concentration, prior to analysis. The peak areas
of the internal standards are used for intemal standard quantitation as well as
monitoring changes in the instrument response that may adversely affect
quantification of target compounds.

Matrix Spikes — Matrix spikes are samples fortified with a target analyte and
subjected to the entire analytical procedure. The recovery of the analyte(s) is
calculated and indicates the appropriateness of the method for the matrix.
The matrix spike and its duplicate is a pair of fortified samples from the same
source. Analysis of the matrix spike duplicates yields precision and accuracy
information. The acceptance criteria for percent recovery of spiked samples is
prescribed by the EPA or determined by statistical analysis of historical data
generated in the technical department.

Serial Dilutions (used for inorganics GFAA, ICP, and ICP/MS only) - If the analyte
concentration is sufficiently high, an analysis of a five-fold dilution must agree
within 10% of the original determination. If the dilution analysis is not within 10%,
a chemical or physical interference effect should be suspected.
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Interference Check Sample (ICP and ICP/MS) — To verify interelement and
background correction factors a solution containing both interfering and analyte
elements of known concentration is analyzed at the beginning and end of each
analysis run or a minimum of twice per 8 hours.

Second Source Check — A second source check is analyzed using either the LCS
or an ICV (Initial Calibration Verification). The second source is a standard that is
made from a solution or neat purchased from a different vendor than that used for
the calibration standards. For some organic custom mixes, the same vendor but a
different lot and preparation is used. This ensures that potential problems with a
vendor supply would be evident in the analysis. Some areas of the lab may use
the continuing calibration verification standards as a second source from the initial
calibration.

The results of all quality control samples are entered into the LIMS in the same
way as the results of client samples. The computer is programmed to compare
the individual values with the acceptance limits (statistically determined or method
specified) and inform the analyst if the results of the quality control tests are in or
out of specification. If the resuits are not within the acceptance criteria, corrective
action suitable to the situation must be taken. This may include, but is not limited
to, checking calculations, @xamining other quality control analyzed with the same
batch of samples, qualifying results with a comment stating the observed
deviation, and reanalysis of the samples in the batch. In addition, computerized
reports on the results for all quality control analyses (including mean and standard
deviation) are generated monthly. These are used by the Quality Assurance
Department to check for trends that may indicate method bias. Control charts are
plotted via computer and may be accessed at any time by all analysts.
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The following tables list the specific QC used for each method and the applicable
QC windows. These windows are generated statistically and are subject to
change. Statistical limits are determined for recovery and relative percent
difference (RPD) data using historical data (minimum of 20 data points) and
applying a 99% confidence interval around the mean. The limits are generated
every 6 months for SW-846 methods and annually for other methods, and updated
as needed. The tables list the full list of analytes for a method. Sublists (TCL,
PPL, etc.) may be reported based on the clients requirements. See Element B4
for the particular analytes associated with a regulatory list.
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Table B5-1
Quality Control
Inorganics
Type Acceptance Limits (%) Frequency Corrective Action
Matrix Spikes: See Table B5-2 Each group of Analyze post-digestion
See Table B5-2A for ICP/MS | samples of similar | spike sample
matrixfievel (s20)
each method
Matrix Spike Duplicate +20% RPD Each group of Analyze post-digestion
(RPD): samples of similar | spike sample if not
matrix/level (20) already run for MS,
each method flag the data
Duplicates (RPD): +20% RPD for sample values | Each group of Flag the data
26x LOQ samples of similar
matrix/ievel (€20)
each method
Blanks: ICP and ICP/IMS: Each element Correct problem,
Initial Calibration (ICB) <3x |DL or blank <1/10 conc. | immediately after recalibrate, and rerun
. of action level and samples calibration
Continuing Calibration not +10% of action level verification at 10%
(CCB) GFAA and CVAA: frequency or every
<L0Q 2 hours (beginning
and end of run
SN ESU O L M) e
Preparation Blank (PB <10Q Each SDG or batch | Redigest and
(<20 samples) reanalyze blank and
associated samples if
sample result <20x
, blank result
Serial Dilutions Within £10% of the original Each group (s20) Flag the data
{excluding Hg): determination of similar
matrixlevel
Interference Check 4+20% of the true value for the | Each element after | Recalibrate the
Sample (ICP and analytes Initial Calibration instrument
ICPIMS only): Verification at
beginning and end
of the run or min. of
2% per 8 hour
Laboratory Control See Table B5-2 Each SDG or batch | Redigest and
Sample: See Table B5-2A for ICP/MS | (<20 samples), reanalyze LCS and
: each method associated samples
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Table B5-1 — Continued
Quality Control
Metals
Type Acceptance Limits (%) . Frequency Corrective Action
Post Digestion Spike: ICP and ICP/MS: When matrix Flag the data

75% to 125% spikes are outside

GFAA and CVAA: 75% to 125%

85% to 115% range

Acceptance limits are based on statistical evaluation of laboratory data and are subject to change.
This criteria is for TAL, PPL, and Appendix [X metals.
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Table B5-2
Statistical Acceptance Limits for Metals
Waters , Soils ‘
Analyte LCS/LCSD (%) MS/MSD (%) | LCS/LCSD (%) | MS/MSD (%)

Aluminum 83-112 75-125 97177 75-125
Antimony 94-112 75-125 7-186 75-125
Arsenic 92-109 86-119 90-110 75-112
Barium 93-109 82-113 96-117 75-125
Beryllium 92-109 91-117 89-111 B9-114
Cadmium 93-111 87-117 ~ 88-108 75-125
Calcium 93-113 78-122 97-119 75-125
Chromium 95-112 86-118 92-114 75-125
Cobalt 85-109 91-112 88-107 79-114
Copper 92-110 89-119 90-111 75-125
iron 91-114 75-125 57-203 - 75-125
Lead' 80-120 80-120 81-139 80-120
Magnesium 93-110 75-125 93-128 75-125
Mercury? 80-120 80-120 84-117 - 80-120
Nickel 93-110 91-111 89-107 75-125
Potassium ~ 80-120 75-125 96-132 75-125
Selenium - 91111 - 75125 94-114 81-112
Silver 93-110 75-125 84-118 75-125
Sodium 87-117 75-125 48-130 75-125
Thallium 92-107 97-108 96-112 78-109
Vanadium 96-109 95-112 83-146 75-126
Zinc 94-112 80-120 91-110 75-125
Analyzed by GFAA
2Analyzed by Cold Vapor

All other elements analyzed by ICP.

Acceptance limits are based on statistical evaluation of laboratory data and are subject to change.
The acceptance limits above pertain to the TAL, PPL and Appendix IX lists.
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Table B5-2A
Acceptance Limits for ICP/MS
, , Waters Soils
Analyte LCSILCSD (%) | MS/MSD (%) | LCSILCSD (%) | MS/MSD (%)
Alurinum 80-120 75-125 66-134 75-125
Antimony 80-120 75-125 1-210 75-125
Arsenic 80-120 75-125 _68-132 75-125
[Barium 80-120 75-125 77-123 75-125
[Beryllium 80-120 75-125 76-124 75-125
[Cadmium 80-120 75-125 77-123 75-125
[Caicium 80-120 75-125 72-128 75-125
[Shromium 80-120 75-125 78-121 75-125
[Cobat 80-120 75-125 80-120 75-125
[Copper 80-120 75-125 76-125 75-125
[iron 80-120 75-125 50-150 75-125
[Lead 80-120 75-125 74-126 - 75-125
[Magnesium 80-120 75-125 ~ 60-140 75-125
[Manganese 80-120 76-125 78-122 75-125
Molybdenum 80-120 75-125 77123 75-125
Nickel 80-120 75-125 78-122 75-125
Potassium 80-120 75-125 55-146 75-125
Selenium 80-120 75-125 74-126 75-125
Silver 80-120 75126 |  60-180 75-125
Sodium 80-120 75-125 60-140 75-125
Strontium 80-120 75-125 73-127 75-125
Thallium 80-120 75-125 57-143 75-125
Tin 80-120 75-125 75-125 75-125
Titanium 80-120 75-125 56-145 75-125
Vanadium 80-120 75-125 68-132 75-125
Zinc 80-120 75-126 76-123 75-125

Acceptance limits are statistically derived or method-specified, whichever is more stringent.
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Table BS-3
Quality Control
Miscellaneous Chemistry
Parameter Acceptance Limits (%) Frequency Corrective Action
Moisture: | | N ‘ '
Lesiicsp: See Table B5-4 Each group (s20) of Batch is Fe-p;éa-téa --------
NN R . samples . .
Duplicate <£15% Each group (s20) of Ensure that LCS meets
samples acceptance criteria
Cyanide,total: |
F-P 0 R
ICB: sLOQ After every calibration Recalibrate
CCB: sLOQ After each CCV, which Reanalyze bracketed
is every 10 samples sample
PB: sLOQ Each group (s20) of Batch is repeated
............................. samples ..
tes T See Table B5-4 Each group (s20) of Batch is repeated
(LCSD when requested, samples
or if there is not sufficient
volume for Matrix QC)
e JLCBD 20 RPD e
™S See Table B5-4 Every 10 samples Post digestion spike is
performed, MSA is
performed for CN by
............................................................. SWede 00124
Euplmtes $20% Every 10 samples Ensure that LCS meets
acceptance criteria
Phenolics,total: | | L N
‘Blanks: stoQ Each group (s20) of ‘Batchis repeated
samples
68 T T T [ See Table BS54 | Each group (s20)of | | Batchis repeated |
(LCSD when requested) | LCSD<20%RPD____ | samples |
"MS/MSD See Table B5-4 ‘Every 10 samples | Ensure that LCS meets |
MSD s20% RPD acceptance criteria
Duplicates: | 20% |1 Every 10 sampies | | Ensure that LCS meets |
acceptance criteria
Sulfide, total: | )
‘Blanks: sLOQ Each group (s20) of Batchis repeated |
............................ samples
wsTTTTTTTTT See Table B5-4 Each group (s20) of | Batch is repeated
(LCSD when requested) | LCSD<20%RPD____ |samples |
MSIMSD: See Table B5-4 Each group (s20) of . | Ensure that LCS meets |
_ MSD <20% RPD samples acceptance criteria
Duplicate: | 20% (stafistically | | Each group (s20)of | | Ensure that LCS meets |
evaluated) samples acceptance criteria
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Tahle B5-3 — Continued
Quality Control
Miscellaneous Chemistry
Parameter Acceptance Limits (%) Frequency Corrective Action
TPH@18.): e e ]
‘Blanks: sLOQ Each group (520) of Batch is repeated
_ samples | ]
1CS T T [ See Table B54 | Each group (s20) of Batch is repeated
(LCSD when requested) | LCSDs20%RPD | samples =~ |
wmsmsp: | See Table B5-4 Each group (s20) of Ensure that LCS mests |
MSD £20% RPD samples acceptance criteria
Duplicates: | <34% wastewater | Each group (s20)of | | Ensure that LCS meets |
$21% solid waste samples acceptance criteria
Hexane Extractable - '
Materials (1664A): | e
Blanks: sLOQ Each group (20) of Batch is repeated
samples
s T "séé'fa'ﬁué‘és’i" """ Each group (s20)of | 1 Batchis repeated |
(LCSD when requested) | LCSD <20% RPD samples e
MSMSD: See Table B54 | Each group (s20)of | Ensure that LCS meets
MSD =20% RPD samples acceptance criteria
Duplicates: [ =18% [ Eachgroup (s20)of | Ensure that LCS mests |
samples acceptance criteria
Toc:
o~ Y A
ICB: sLOQ After every calibration Recalibrate
CCB: sLOQ After every 10 injections | Reanalyze bracketed
' sample
PB: , s1.0Q Each group (s20) of Batch is repeated
samples
168 T Bee TableB54 | Eachgroup (s20)of || Batchis repeated |
(LCSD when requested) | LCSDs20%RPD _ _ |samples = = = |
(‘msmso: See Table B54 | Every 10 samples Ensure that LCS meets |
_ MSD s20% RPD acceptance criteria
Duplicates: | 2% T T Every 10 samples. | | Ensure that LCS meets |

acceptance criteria
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Table B5-3 - Continued
Quality Control
Miscellaneous Chemistry
Parameter Acceptance Limits (%) Frequency Corrective Action
TOX: e
‘Blanks sL0Q Each group {<20) of Batch is repeated |
samples
168 T T T [ See Table B4 || Each group (s20) of | Batchisrepeated |
(LCSD when requested) | LCSD 520% RPD sampl_es ________
MSMSD: i See Table B54 | Every 10 samples | | Ensure that LCS meets |
MSD s20% RPD acceptance criteria
Duplicates: | 20% soiids |1 Every 10 samples for | Ensure that LCS meets |
solids acceptance criteria
Total Nitrite/Nitrate:  { |
Blanks [ T
TCB T TE6q T Afer inital calibration - | Repeat calibration |
AW sloq” T Each group (s20) of | Batchis repeated |
‘ samples
esT T T T see Table BS4 | Each group (s20) of | Batchis repeated |
(LCSD when requested) | LCSD 20% RPD samples
wmsmso: | See Table B5-4 | Each group (s20)of | | Ensure that LCS meets |
MSD £20% RPD samples acceptance criteria
‘Duplicates: | =2% |1 Every 10 samples | | Ensure that LCS meets |
acceptance criteria

Acceptance limits are based on statistical evaluation of laboratory data and are subject to change.
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Table B54
Quality Control
Statistical Acceptance Limits for Miscellaneous Chemistry
Waters Soils
Parameter 1 LCSILCSD (%) | MS/MSD (%) | LCSACSD (%) | MS/MSD (%)
Cyanide, fotal 90-110 39-141 90-110 23-154
HEM (1664A) 79-114 79-114 N/A N/A
Moisture “NA N/A 89-101 N/A
Phenolics, total - 80-112 46-143 86-111 69-129
Sulfide, total 90-105 72-120 - N/A N/A
TOC _ 85-111 57-138 65-127 71-136
Total Nitrite/Nitrate 90-110 90-110 N/A N/A
TOX 90-110 30-164 60-120 40-139
TPH (418.1) 54-113 39-132 66-124 38-146

Acceptance limits are based on statistical evaluation of laboratory data and are subject to change.
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Table B5-5
Quality Control
Volatiles by GC/MS (8260B)
Acceptance Limits (%)

Type Waters Soils , Frequency Corrective Action
Surrogates: Each sample, MS, | Reanalyze sample if
Toluene-d, 85-112 70-130 MSD, LCS, and outside limits; if reanalysis
Bromofiuorobenzene 83-113 70-128 | blank confirms original,
1,2-Dichloroethane-d, 82-112 70-121 document on report andfor
Dibromofiucromethane 81-120 70-129 , _ case narative
Matrix Spikes: See Table B5-6 Each group (s20) of | Evaluation in conjunction
Spike all compounds of samples per with acceptable LCS.
in‘t)erest P matrix/level Acceptable LCS would be

indicative of matrix effects
_ , on the MS/MSD.
Laboratory Control See Table B5-6 | Each group (s20) of | Reanalyze LCS and
Samples: samples per associated samples for
Spike all compounds of matrix/level compounds outside
interest acceptance limits.
Compounds that fail high
in the LCS, and are ND in
the sample, can be
» reported.
Matrix Spike Duplicates | s30% for waters and soils Each group (520} of | Evaluated by analyst in
(RPD): samples per relationship to other QC
Spike all compounds of matrix/ievel resuits
interest e
Blanks: SLOQ for all compounds Once for each | Reanalyze blank and
12-hour time period | associated samples if
o blank outside limits
Internal Standards: -50% to +100% of internal Each sample, MS, Reanalyze samples; if
Chlorobenzene-d; standard area of 12-hour MSD, LCS, and reanalysis confirms
STD blank original, document on

1,4-Dichlorobenzene-d,

RT Change =30 sec.

report or case narrative

Acceptance fimits are based on statistical evaluation of laboratory data and are subject to change.
This criteria is for PPL, Appendix IX, and TCL lists.
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Table B5-6
Statistical Acceptance Limits for
Volatiles by GC/MS (8260B)
Waters Soils
Compound Name LCSLCSD (%) | MSMSD (%) LCS/ILCSD (%) | MS/MSD (%)
1,1,1,2-Tetrachloroethane 83-114 83-119 78-115 §8-128
1,1,1-Trichloroethane 83-127 " 82-135 74-121 53-137
1,1,2,2-Tetrachloroethane 72-119 69-121 64-121 37-151
1,1,2-Trichloroethane 86-113 77-125 83-114 50-147
1,1-Dichloroethane . 83127 85-135 79-124 60-133
1,1-Dichioroethene 76-130 78-146 69-133 48-147
1,1-Dichloropropene 84-116 87-127 75-121 57-130
1,2,3-Trichlorobenzene 67-114 66-121 70-117 15-140
1,2,3-Trichloropropane 78-117 73-125 67-126 36-161
1,2,4-Trichlorobenzene 65-114 66-121 68-119 13-140
1,2,4-Trimethylbenzene 78117 75-132 74-117 35-153
1,2-Dibromo-3-chloropropane 59-120 53-125 49-127 29-147
1,2-Dibromoethane 81-114 78-120 77-114 61-125
. |1,2-Dichiorobenzene 81-112 82-117 81-114 49-126
1,2-Dichloraethane 77-132 73-136 76-126 57137
1,2-Dichloropropane 80-117 - 81121 78-119 60-129
1,3,5-Trimethylbenzene 78-116 77124 72-118 29-153
1.3-Dichlorobenzene 81-114 79-123 76-112 45-130
1,3-Dichloropropane 84-118 82-121 80-117 61-129
1,4-Dichlorobenzene 84-116 81-122 81-113 45-129
2 2-Dichloropropane 79-123 78-134 72-123 53-135
2-Butanone 45-154 42-140 31-147 24-149
2-Chloroethyl Vinyl Ether 60-129 1172 70-120 48-134
2-Chlorotoluene 78-115 78-121 73-114 48-141
2-Hexanone - 47-150 44-140 41-144 27-149
4-Chlorotoluene 80-112 81-123 79-116 48-134
4-Methyl-2-pentanone 65-125 61-126 55-135 34-143
Acetone ‘ - 22-179 12-153 29-165 9-178
Acrolein 28-146 25-144 55-128 14-143
Acrylonitrile 64-126 56-123 63-123 47-125
|Benzene 85-117 83-128 83-118 52-141
|Bromobenzene 80-118 83-121 77-113 52-131
[Bromochloromethane ! 63-125 60-130 53-134 38-136
|Bromodichloromethane 83-121 83-121 77-116 57-126
Bromoform 69-118 64-119 63-116 46-128
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Table B5-6 — Continued
Statistical Acceptance Limits for
Volatiles by GC/MS (8260B)
_ Waters ' Soils
Compound Name LCS/LCSD (%) | MS/MSD (%) | LCS/LCSD (%) | MS/MSD (%)
Bromomethane 46-138 52-140 35-146 19-147
[Carbon Disulfide 73-143 77-155 70-129 37-147
[Carbon Tetrachloride - 77-130 73-144 63-124 46-138
[Chlorabenzene 85115 83-120 81112 |  59-125
[Chloroethane 59-133 63-142 50-137 33-147
[Chloroform 86-124 82-131 81-117 57-135
[Chloromethane 69-136 70-148 44-139 21-155
|cis-1,2-Dichloroethene 84-117 83-126 83-118 57-131
cis-1,3-Dichloropropene - 78-114 76-117 ~ 80-113 50-129
[Dibromochloromethane 78-119 73-119 73-116 53-130
[Dibromomethane 87-117 83-120 80-116 - 61-123
Dichlorodifluoromethane - 56-172 57-201 1-166 1-179
|Ethyibenzene 82-119 82-129 82-115 - 40-143
Hexachlorobutadiene 56-120 52-132 57-122 5151
Isopropylbenzene 80-120 81-130 - 79-117 - .48-138
m+p-Xylene 84-120 82-130 82-117 40-143
[Methylene Chloride ~ 80-128 79-133 81-121 - 59135
[Naphthalene  61-116 59-124 59-123 2-142
n-Butylbenzene 70-116 66-131 69-124. 22149
n-Propylbenzene 78-119 78-131 72124 31-151
o-Xylene 84-120 82-130 82-117 40-143
p-isopropyltoluene 72-118 72-128 74-120 - 33-144
|sec-Butylbenzene 72120 - 73129 72120 | 31-149
Styrene 84-117 76-126 79-116 46-137
tert-Butylbenzene 74-114 76-128 74-120 44-148
Tetrachloroethene 82-126 75-143 79-122 39-160
Toluene 85-115 83-127 81-116 45-142
trans-1,2-Dichloroethene 81-124 82-133 77-124 54-135
trans-1,3-Dichloropropene 79-114 75117 72-119 51-127
Trichloroethene 87-117 75-135 81-114 47-140
Trichlorofluoromethane 59-137 - 67-183 45-133 26-149
Vinyl Chloride 71-129 70-151 48-135 23-154
Xylene (Total) 84-120 82-130 82-117 40-143
Allyl Chloride 40-136 45-143 39-144 29-140
2-Chloro-1,3-butadiene 71-142 74-151 72-128 51-135
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Table B5-6 - Continued
Statistical Acceptance Limits for
Volatiles by GC/MS (8260B) ,
Waters Soils
Compound Name LCS/LCSD (%) | MS/MSD (%) | LCSILCSD (%) | MS/MSD (%)
trans-1,4-Dichioro-2-butene 50-140 36-143 55-134 36-143
1,2-Dichloroethene (Total) 84-117 83-126 83-118 57-131
1,4-Dioxane ‘ 41-155 30-153 56-131 26-160
Ethyl Methacrylate 77-118 74-120 70-121 36-140
[isobutyl Alcohol 59-134 51-140 40-144 29-155
[Methacrylonitrile 79-124 70-124 70-131 56-133
[Methy! lodide 74133 73-146 72-127 52-141
[Methyl Methacrylate S 73113 68-117 63-122 39-139
IPropionitrile ‘ 73-128 63-129 64-134 49-140
Vinyl Acstate 69-182 74-187 63-178 1-228

Acceptance limits are based on statistical evaluation of laboratory data and are subject to change.
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Table BS-7
Quality Control
Semivolatiles by GC/MS (8270C)
Acceptance Limits (%)

Type Waters Soils Frequency Corrective Action
Surrogates: Each sample, MS, Repeat extraction and
Nitrobenzene-dg 54-124 47-128 MSD, LCS, and blank analysis; if reanalysis
2-Fluorobiphenyl 64-112 55-123 confirms originals, document
Terphenyl-d,, 43-116 49_1 33 on rego,rt and/or case
Phenol-ds 10-80 45-120 narrative
2-Fluorophenol - 23-94 41-119
2.,4,6-Tribromophenol 40-136 46-136
Matrix Spikes: See Table BS-8 for acceptance | Each group (s20) of | Evaluation in conjunction

| spike all compounds of limits samples per with acceptable LCS.

in;t);ll(':::" compouncs matrix/ievel Acceptable LCS would be
indicative of matrix effects
on the MS/MSD.

Laboratory Control See Table B5-8 for acceptance Each group (s20) of | Re-extract and reanalyze

Sample: limits samples per LCS and associated

Spike ali compounds of matrix/level samples for compounds

interest outside acceptance limits.
Compounds that fail high in
the LCS, and are ND in the

- , sanmiple, can be reported.

Matrix Spike Duplicates <30% for waters and soils Each group (s20) of | Evaluated by analystin

(RPD): samples per relationship to other QC

Same as for matrix spikes matrixfievel | results N

Blanks: 5L0Q for all compounds Once per extraction | Re-extract and reanalyze

' group (s20) of blank and associated
samples, each samples
, 3 matrix/level

Internal Standards: -50% to +100% of internal Each sample, MS, Reanalyze samples; if

1,4-Dichiorobenzene-d, standard area of 12-hour STD MSD, LCS, and blank | reanalysis confirms original,

Naphthalene-d ' document on report and/or

Acenaphthene-dy, RT change <30 sec. case narrative

Phenanthrene-d,,

Chrysene-dy,

Perylene-d,, _

Acceptance limits are based on statistical evaluation of laboratory data an

This criteria is for PPL, Appendix X, and TCL lists.

d are subject to change,
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Table B5-8
Statistical Acceptance Limits for
Semivolatiles by GC/MS (8270C)
Waters Soils
Compound Name LCS/LCSD (%) | MS/MSD (%) | LCSALCSD (%) | MS/MSD (%)
1,2,4,5-Tetrachlorobenzene §8-110 34-124 67-117 33141
1,2,4-Trichlorobenzene 49-107 53-113 72-102 37-132
1,2-Dichlorobenzene 45-103 49-106 64-101 41-115
1,2-Diphenylhydrazine 63-108 63111 62-115 40-131
1,3,5-Trinitrobenzene 35-117 25-120 - 16-86 5-149
. |1,3-Dichiorobenzene 39-103 44-108 62-105 37-118
~|1.3-Dinitrobenzene 71-120 77-107 74-113 39-133
1,4-Dichlorobenzene 41-102 42-105  62-104 38-116
1,4-Naphthoquinone 10-187 25-52 25-102 25-188
|1,4-Phenylenediamine 70-130 70-130 70-130 70-130
1-Naphthylamine 9-107 5-124 11-60 5-117
2,3,4,6-Tetrachlorophenol 65-129 48-132 74-117 2-172
2,4,5-Trichlorophenol 70-115 ~ 38-138 - 764110 41132
2,4,6-Trichlorophenol 71-109 31-140 75-106 41-132
2,4-Dichlorophenol 70-107 59-113 76-104 38-133
2,4-Dimethyiphenol 60-107 39-123 68-103 44-131
2,4-Dinitrophenol 46-121 20-151 21-120 20-143
2,4-Dinitrotoluene 75-122 43-145 75-118 47-138
2,6-Dichlorophenol 70-112 73-108 70-113 224135
2,6-Dinitrotoluene 71-108 47-128 75-108 52-124
2-Acetylaminofiuorene 68-116 78-103 68-111 7-143
2-Chloronaphthalene 65-108 64-114 72-103 45-127
2-Chlorophenoi 63-112 56-110 74-104 46-124
2-Methyinaphthaiene 59-107 43-130 70-102 42-128
2-Methylphenol 56-105 34-119 68-103 - 42-125
2-Naphthylamine 5-104 591 5-27 5-102
2-Nitroaniline 74-114 69-127 76-117 47137
2-Nitrophenol 71-113 32-146 76-111 42-133
2-Picoline 52-96 71-80 47-102 31-114
3- or 4-methylphenol 52-97 30-114 65-113 40-132
3,3"-Dichiorobenzidine 30-108 30122 9-101 2-128
3,3-Dimethylbenzidine 5-71 14-61 3569 5-115
3-Methylicholanthrene 70-117 69-113 78-118 2-183
3-Nitroaniline . 64-113 48-122 53-107 26-131
4,6-Dinitro-2-methylphenol 56-130 29-141 41121 5-150 -
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Table B5-8 - Continued
Statistical Acceptance Limits for
Semivolatiles by GC/MS (8270C)
Waters Soils
Compound Name LCS/LCSD (%) | MS/MSD (%) | LCS/LCSD (%) | MS/MSD (%)
4-Aminobiphenyl ' 772 , 2-83 572 5-132
4-Chloro-3-methylpheno! 71-113 56-122 72-117 - 47138
4-Chloroaniline 32-120 22-122 14104 "~ 6-126
4-Chlorophenyl phenylether 67-109 64-109 70-108 52-122
4-Nitroaniline ‘ 56-107 55-103 48-96 27-133
4-Nitrophenol 19-76 10-85 55-133 14-172
4-Nitroquinoline-1-oxide 20-169 20-103 10-58 10-60
|5-Nitro-o-toluidine - 244105 30-92 26-55 5-116
7,12-Dimethylbenz(a)anthracene 46-106 40-111 69-115 26-150
la.a-Dimethylphenethylamine 70-130 70-130 70-130 70-130
Acenaphthene 69-112 - 58-120 76-109 48-132
Acenaphthylene 52-117 27-134 66-113 "46-128
Acetophenone 61-103 70-94 59-110 34-133
Aniline 35-102 33-102 40-95 1-153
Anthracene 69-108 60-117 71-107 35-138
|Benzidine 20-104 20-125 20-90 20-101
[Benzo(a)anthracene 74-113 72-108 74-107 26-144
Benzo(a)pyrene 74-116 77-110 79-113 23-154
Benzo(b)fluoranthene 71-116 72-109 71-113 32-140
Benzo(g.h,))perylene 70121 72-114 74-119 17-152
Benzo(k)fiuoranthene 72-116 73111 75-112 36-143
|Benzy! alcohol 54-100 61-89 60-112 56-112
|bis (2-Chlorocethoxy)methane 74-120 75-116 75-114 50-136
[bis(2-Chiloroethyl)ether 50-109 33131 66-104 40-132
|bis(2-Chloroisopropyl)ether 50-133 59-145 ~ 67-137 53-136
bis(2-Ethylhexyl)phthalate 82-126 64-130 63-131 48-137
Butylbenzylphthalate 66-121 52-129 75-117 40-141
Chlorobenzilate ' 44-136 21-144 72-130 55-149
Chrysene 73-113 734108 72-109 23-150
|Diallate (cis/trans) 60-129 65-115 - 65-120 66-112
[I%enz(a,h)anthracene 76-128 81-118 80-125 19-163
{Dibenzofuran 66-107 60-110 72-107 39-129
Diethylphthalate 61-110 35-124 75-109 53-128
Dimethoate 3-108 3<105 1-102 1-125
Dimethylphthalate 34-114 24132 76-108 52-125
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Waters Soils
Compound Name [LCSACSD (%) | MS/MSD (%) | LCSILCSD (%) | MS/MSD (%)
Di-n-butylphthalate 69-111 71-107 ~ 73-109 51-126
Di-n-octylphthatate 62-118 64-119 67-115 38-147
Ethyimethanesulfonate ~ 63-108 77-99 68-105 39-121
Fluoranthene 69-107 70-104 69-107 19-145
Fluorene 61-116 §2-121 66-115 39-137
|Hexachiorobenzene 71-110 65-114 72-110 44-133
Hexachlorobutadiene _ 20-111 31-122 69-108 38-134
Hexachlorocyclopentadiene 12-119 5-130 - 9154 5-140
Hexachloroethane 22-102 - 20-116 - 62-105 - 204135
Hexachloropropene 21-126 34-119 49-122 2-179
Indeno(1,2,3-cd)pyrene 70-120 69-115 74-113 36-141
Isodrin ) 48-129 42-133 71-126 30-147
Isophorone 66-105 44-127 70-103 47-128
Isosafrole 60-103 €9-96 69-96 45-114
Methapyrilene 3-31 3-35 - 2-44 2-118
Methylmethanesulfonate 30-87 35-86 35-108 1-126
Naphthalene 58-108 63-107 73-103 38-132
Nitrobenzene 63-112 43-133 70-106 39-137
n-Nitrosodiethylamine 64-110 80-99 ~ 66-103 5-147
n-Nitrosodimethylamine 39-84 -~ 40-88 59-114 26-131
n-Nitrosedi-n-butylamine §2-105 65-92 53-132 36-130
n-Nitrosedi-n-propylamine $9-107 61-110 62-109 46-127
n-Nitrosodiphenylamine 63-104 69-108 67-105 46-131
n-Nitrosemethylethylamine 56-113 76-92 63-106 - 15-139
n-Nitrosomorpholine ‘ 57-112 - 73-106 79-109 55-128
n-Nitrosopiperidine 70-110 82-100 73-106 57-118
n-Nitrosopyrrolidine 59-107 7890 68-111 - 52-118
0.0,0-Triethylphosphorothioate 62-115 76-106 70-113 56-121
o-Toluidine 16-96 1-116 31-85 2-144
p-(Dimethylamino)azobenzene 42-122 60-109 10-123 2-151
Pentachlorobenzene 63110 73-104 67-110 24-150
Pentachloronitrobenzene 74119 74-113 69-129 33-146
Pentachlorophenol 50-112 20-130 47-110 5-138
|Phenacetin 66-126 76-112 71127 46-136
Phenanthrene ~ 70-109 - 56-125 70-107 29-143
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Table B5-8 — Continued

Statistical Acceptance Limits for

Semivolatiles by GC/MS (8270C)

. Waters Soils

Compound Name | LCSNLCSD (%) | MS/MSD (%) | LCS/LCSD (%) | MS/MSD (%)

|Phenol 24-85 - 12-87 67-108 30-137
Pronamide 71-114 73-109 72-112 14-157
Pyrene 69-116 67-112 71-110 28-144
Pyridine _ 31-88 31-88 33-101 16-110
Safrole o ~ 58-113 75-101 67-108 61-108
Tetraethyldithiopyrophosphate 62-128 64-119 67-120 48-151
Thionazin 67-115 71-111 ~ 69-109 66-120

Acceptance limits are based on statistical evaluation of laboratory data and are subject to change.
All 70-130 windows are advisory due to insufficient data points.
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Waters
Type Acceptance Limits (%) ~ Frequency Corrective Action
Surrogates: Each sample, MS, Reanalyze if the surrogate
Halocarbons; 73-124 MSD, LCS, and blank | recovery is outside the
1-Bromo-4- limits unless matrix related
chlorobenzene(ELCD) | | problems are evident
Aromatics; 72-122
1-Bromo-4-
chiorobenzene (PID) 1 ...
Halocarbons/Aromatics; ‘See above
1-Bromo-4-
chlorobenzene
(BLCDPID) el
Non-halogenated; 81-121
2-hexanone (FiD)
Matrix Spikes: See Table B5-10 for Each group of Evaluation in conjunction
Spike all compounds of acceptance limits samples of similar with acceptable LCS.
interest matrix/level (s20) Acceptable LCS would be
each method indicative of matrix effects
on the MS/MSD.
Laboratory Control See Table B5-10 for Each group (s20); Reanalyze LCS and
Samples/Check | acceptance limits LCSD is analyzed if associated samples for
Standards: sufficient volume is compounds outside of
Spike all compounds of not available for acceptance limits.
interest ‘MS/MSD Compounds that fail high in

the LCS, and are ND in the
sample, can be reported.

Internal Standards: Each sample, MS, Reanalyze samples;
Fluorobenzene 80-120 MSD, LCS, and blank ] if reanalysis confirms
(ELCD/PID) original, document on
report and/or case
narrative; in cases where
matrix is elevating the
internal standard (ISTD)
recovery, a dilution may be
performed to bring the
ISTD within specifications
Matrix Spike Duplicates s30% Each group (s20) of Evaluated by analyst in
(RPD): samples per relationship to other QC
Same compounds as matrix/level resuits
matrix spikes ‘ .
Blanks: £L.0Q for all compounds At least one per Reanalyze blank and
20 samples and at associated samples if blank
least one per 24 hours | is outside fimits

Acceptance limits are based on statistical evaluation of laboratory data and are subject to change.
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Statistical Acceptance Limits for ,
Volatiles Halocarbons and Aromatics by GC (8021B)
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Waters

Compound Name LCS/LCSD (%) MS/MSD (%)
1,1,1-Trichloroethane 83-119 80-121
1,1,2,2-Tetrachloroethane 85-119 81-125
1,1,2-Trichloroethane 85-119 82-113
1,1-Dichloroethane 80-115 79-122
1,1-Dichloroethene 72-118 69-128
1,2-Dichlorobenzene 85-115 86-124
1,2-Dichloroethane 85-115 81-117
1,2-Dichloropropane 83-118 87-116
1,3-Dichlorobenzene 85-118 80-123
1,4-Dichlorobenzene 84-115 82-118
Benzene B 84-115 78-119 .
|Bromodichioromethane 80-119 74-118
Bromoform 85-124 75-127
[Bromomethane §7-120 45-150
[Carbon tetrachloride 83-119 74-121
Chlorobenzene ~ 84-115 82-115
[Chioroethane 66-136 70-139
{Chiloroform 81-115 81-119
|Chioromethane 16-180 11-186-
[cis-1,2-Dichloroethene 81-115 68-126
fcis-1,3-Dichloropropene 85-119 57-131
[Dibromachloromethane 83-115 79-120
IDichiorodifluoromethane 32-140 29-155
|Ethylbenzene 84-115 81-116
Methylene chioride 68-126 62-129
Tetrachloroethene 82-115 74-130
[Toluene 83-115 80-114
|trans-1,2-Dichloroethene 74-115 72-120
ltrans-1,3-Dichloropropene - 85-115 74-125
Trichloroethene 81-115 74-122
Trichlorofluoromethane 59-125 58-138
Vinyl chloride 65-119 68-136
Xylene (total) 84-115 81-117

Acceptance limits are based on statistical evaluation of laboratory data and are subject to change.
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Table B5-11
Quality Control
Petroleum Analysis by GC (8021B)
Acceptance Limits (%)
Type Waters Soils Frequency Corrective Action
Surrogates: o Each sample, MS, Reanalyze if the surrogate
a,a,0-Trifluorotoluene (PID) 66-136 72-122 | MSD, LCS, and recovery is outside the
blank limits unless matrix-related
o problems are evident
Matrix Spikes: See Table B5-12 Each group (s20) of | Evaluation in conjunction
Spike all compounds of interest samples per with acceptable LCS.
matrix/level Acceptable LCS would be
indicative of matrix effects
on the MS/MSD.
Laboratory Control Samples: | See Table B5-12 Each group (s20) of | Reanalyze LCS and
Spike all compounds of interest samples per associated samples for
A matrix/level compounds outside
acceptance fimits.
Compounds that fail high
inthe LCS, and are ND in
the sample, can be
reported.
Matrix Spike Duplicates <30% for waters and Each group (s20) of | Evaluated by an analystin
(RPD): soils samples per relationship to other QC
. matrix/level resulls
Blanks: <LOQ for all At least one per Reanalyze blank and
compounds 20 samples and at associated samples if
least one per blank is outside limits
24 hours
Internal Standards: -50% to +150% if Each sample, MS, | Reanalyze samples; if
internal standard area MSD, LCS, and reanalysis confirms
1-Chloro-3-flucrobenzene (PID) blank analyzedon | original, documenton
the PID report or case narrative; in

cases where matrix is
elévating the ISTD
recovery, a dilution may be
performed to bring ISTD
within specifications

Acceptance limits are based on statistical evaluation of laboratory data and are subject to change.
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Table B5-12
Statistical Acceptance Limits for
Petroleum Analysis by GC (8021B)
Waters ‘Soils
Compound Name LCS/LCSD (%) | MS/MSD (%) | LCSILCSD (%) | MS/MSD (%)
Benzene 79-123 67-136 86-113 60-111
Ethylbenzene 81-119 75-133 89-112 66-110
MTBE 75-125 59-148 70-131 50-119
‘Naphthalene 44-139 39-150 70125 | 53122
Toluene - 82-119 78-129 88-113 - 61-114
Total Xylenes 82-120 78-130 80-112 66-112

Acceptance limits are based on statistical evaluation of laboratory data and are subject to change.
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Table B5-13
Quality Control
TPH-GRO by GC (8015B)
Acceptance Limits (%)
Type Waters Soils Frequency Corrective Action
Surrogates: Each sample, MS, Reanalyze if the surrogate
Trifluorotoluene (FID) 57-146 71-422 | MSD, LCS, and recovery is outside the limits
o blank unless matrix-related
problems are evident
Matrix Spikes: _ Each group of Evaluation in conjunction
Gasoline standard 63-154 39.118 | samples of similar with acceptable LCS.
8015B matrix/level (s20) Acceptable LCS would be
each method indicative of matrix effects
on the MS/MSD.
Laboratory Control Samples: Each group (s20) of | Reanalyze LCS and
Gasoline standard 70-130 ‘67-119 | samples. LCSD associated samples. LCS
analyzed if sufficient | that fails high, and GRO is
volume is not ND in the sample, can be
available for reported.
MS/MSD. ,
Matrix Spike Duplicates <30% for waters and Each group (s20) of | Evaluated by analystin
(RPD): soils samples per relationship to other QC
Same compotunds as matrix matrix/level results
spikes _
Blanks: <LoQ At least one per Reanalyze blank and
20 samples and at associated samples if blank
least one per is outside limits
24 hours

Acceptance limits are based on statistical evaluation of laboratory data and are subject to change.
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Table B5-14
Quality Control
TPH-DRO by GC (8015B)
Acceptance Limits (%)

Type Waters Soils Frequency _ Corrective Action
Surrogates: Added to each Repeat extraction and
o-Terpheny! 54-127 60-131 sample, MS/MSD, analysis; if reanalysis

blank, and confirms original result,
LCS/LCSD during report results and
the extraction phase | commentin case narrative
Matrix Spikes: ‘ Each group (s20) of | Reinject if surrogates
#2 Fuel Oil 41-145 37-153 samples per appear low. If still out of
80158 matmdlevel spec, evaluate for matrix
AP effect. If matrix effect,
o accept based on LCS
California data. If no matrix effect,
rapeat batch.
Laboratory Control Samples: Each group 20 Reinject if surrogates
No. 2 Fuel 53-126 74-118 appear low. If still out of
: spec, repeat batch. LCS
that fails high, and DRO is
ND in the sample, can be
reported.
Laboratory Control Each group (s20) of | Evaluated by analystin
Duplicates (RPD): samples per relationship to other QC
| #2 Fuel £20% for waters and. matrix/level results
soils :
Blanks: sLOQ Once per case or Inject a solvent blank first
extraction group to be sure the analytical
(520) of samples, system is clean then
each matrix, level, reinject the blank itself.
instrument if the reinjected blank is
acceptable, any samples
extracted with this blank
should be reinjected, if
they, too, contain the
analyte that was
contaminating the blank.
If the reinjected blank is
‘| unacceptable, any affected
samples must be
re-extracted.

Acoeptancé limits are based on statistical evaluation of laboratory data and are subject to change.
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Table B5-15
Quality Control _
Organochlorine Pesticides/PCBs (8081A/8082)
- Herbicides (8151A) ;
Organophosphate Pesticides (8141A)
Acceptance Limits (%)

Type Waters Soils Frequency Corrective Action
Surrogates: ' ‘ Added to each Repeat extraction and
Oraanochiorine Pesticides: sample, MS/MSD, analysis; if reanalysis
=fganoe = blank, LCS/LCSD confirms original result
DCB 47-155 62-159 during the extraction report results and comment
T | 45-1256 | 58-149 phase in case narrative
Herbicides:

DCAA . 31-137 31137

Organophosphate Pesticides:

2NMX 46-117 69-118

Matrix Spikes: See Table B5-16 Each extraction group | Evaluation in conjunction

Oraanochlorine Pesticides through B5-18 for (s20) of samples per | with acceptable LCS.

—Qa—(f;raom AJ8082) (spike al acceptance limits matrix/level Acceptable LCS would be

compounds of interest, except indicative of matrix effects
on the MS/MSD.

PCBs, chiordane, and
toxaphene);

Herbicides (spike all
compounds of interest);

Organophosphate Pesticides
(spike all compounds of
interest);

PCBs (for 8082 only)

Aroclor 1016
Aroclor 1260
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Organochlorine Pesticides/PCBs (8081A/8082)

(for 8081A/8082) (spike all

compounds of interest, except
PCBs, chlordane, and
toxaphene);

Herbicides (spike all
compounds of interest);

Organophosphate Pesticides
(spike all compounds of
interest);

PCBs (for 8082 only)

Aroclor 1016
Aroclor 1260

Herbicides (8151A)
Organophosphate Pesticides (8141A)
Acceptance Limits (%)
Type Waters Soils Frequency Corrective Action

Laboratory Control See Table B5-16 Each group (<20) Re-extract and reanalyze
Samples: through B85-18 for when MS/MSD falls LCS and associated
Oraanochlorine Pesticides acceptance limits outside established samples for compounds
Srganoelrorns 1 esuoices limits outside acceptance limits.

Compounds that fail high in
the LCS, and are ND in the
sample, can be reported.
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samples, each matrix,
level, instrument

Table B5-15 — Continued
Quality Control
Organochlorine Pesticides/PCBs (8081A/8082)
Herbicides (8151A)
Organophosphate Pesticides (8141A)
Acceptance Limits (%)
Type Waters Soils Frequency Corrective Action
Matrix Spike Duplicates <£30% $50% Each group (s20) of Evaluated by analyst in
(RPD): samples‘per relationship to other QC
Organochiorine Pesticides matrix/level results
(for 8081A/8082) (spike all
compounds of interest, except
PCBs, chlordane, and
toxaphene);
Herbicides (spike all
compounds of interest);
'Organophosphate Pesticides
(spike all compounds of
interest);
PCBs (for 8082 only)
Aroclor 1016
Aroclor 1260 '
Blanks: sLOQ Once per extraction Inject a hexane or solvent
group (s20) of blank first to be sure the

analytical system is clean
then reinject the blank
itself. If the reinjected
blank is acceptable, any
samples extracted with this
blank should be reinjected
if they too, contain the
analyte that was
contaminating the blank.

If the reinjected blank is
unacceptable, any affected
samples must be
re-extracted.

Acceptance limits are based on statistical evaluation of laboratory data and are subject to change.
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Statistical Acceptance Limits for
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Organochlorine Pesticides/PCBs (8081A/8082)

Waters Soils
Compound Name LCS/LCSD (%) | MSMSD (%) | LCSILCSD (%) | MS/MSD (%)

4,4-DDD 42-155 - 69-155 71-143 52-181
4,4-DDE 44-154 59-159 - 71-143 48-175
44-DDT 47-159 56-145 67-152 62-166
Aldrin 47122 44122 74137 58-159
alpha-BHC 56-122 61-137 70-134 64-134
alpha-Chlordane 62-135 60-126 76-133 46-163
beta-BHC  64-143 44-160 68-137 31-176
Chlordane - NA ~ N/A N/A N/A

delta-BHC 41-155 - 60-161 53-167 68-158
Dieldrin 71-129 57-137 71-133 68-139
Endosulfan | 66-131 54-141 71-130 41-166
Endosulfan Il 61-141 71-141 - 73-134 65-144
Endosulfan sulfate 56-140 46-154 58-133 65-154
Endrin 62-135 44-152 74-142 58-174
Endrin aldehyde 36-158 53-149 47-145 63-125
Endrin Ketone 61-139 72-139 - 70-143 33-173
' gamma-BHC (Lindane) 65-144 49-136 74-133. 43-154
gamma-Chlordane 52-153 68-143 63-145 30-157
Heptachlor N 45-130 a7-145 72-143 70-138
Heptachior epoxide 73-141 © 45-143 72-132 69-133
Kepone N/A N/A N/A N/A

Lindane 65-144 48-136 74-138 43-154
Methoxychlor 49-155 47-170 52-174 74-162
PCB-1016 52-123 66-115 72-120 45-125
PCB-1221 N/A N/A N/A N/A

PCB-1232 N/A N/A N/A N/A

PCB-1242 N/A N/A N/A N/A

PCB-1248 N/A - NA N/A N/A

PCB-1254 N/A ‘N/A N/A N/A

PCB-1260 62-133 75-114 76-122 32-139
Toxaphene N/A N/A N/A N/A

Acceptance limits are based on statistical evaluation of laboratory data and are subject to change.
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Table B5-17
Statistical Acceptance Limits for
Organophosphate Pesticides (8141A)
- Waters ' Soils
Compound Name LCS/LCSD (%) | MS/MSD (%) | LCS/LCSD (%) | MS/MSD (%)
Bolstar 73-130 52144 | 68122 59-140
Coumaphos 60141 45-141 44-167 18-210
Demeton-O o - 29-91 28-97 34-94 22-122
Demeton-S 53-176 - 85-191 63170 41-214
Diazinon ) 68-142 59-176 68-146 60-148
Dichlorvos " 29-174 83-165 46-227 46-227
| Disulfoton 71-123 71-141 51-127 54-130
Dursban (Chlorpyrifos) 72127 66-148 53-156 74-149
EPN ' ~ 65-129 48-134 54-140 48-162
Ethion . 66-133. 74121 57-153 57-157
Ethoprop 55-144 75127 65-141 76-134
Ethyl parathion 68-125 58-157 58-145 34-181
Famphur ' 49139 34-151 60-153 45-199
Fensulfothion 13-124 56-140 61-200 74-143
Fenthion 59-138 68-133 68-149 66-137
 Guthion (Azinphos-methyl) 43-159 28-159 36-174 47-130
Malathion ' 78-130 46-150 ~ 64-157 39-176
Merphos 30-170 54152 38-180 1-238
Methy! parathion 53-142 51-152 56-141 63-147
Mevinphos 30133 63-140 55-176 - 26-231
Naled - 11129 24-183 19-175 19-170
Phorate 71-127 ~ 44-163 61-13¢ | 65-130
_Ronnel 63-133 |  76-128 62-133 67-135
Stirophos 43-149 68-143 49-164 31-228
Tokuthion , 79-131 86-124 66-142 51-168
Trichloronate , 71-125 77-120 56-131 63-129
Trithion 73122 69-138 57-160 55-173

Acceptance limits are based on statistical evaluation of laboratory data and are subject to change.
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Table B5-18
Statistical Acceptance Limits for
Herbicides (8151A)
Waters Soils }
Compound Name LCSILCSD (%) | MS/MSD (%) | LCSALCSD (%) | MS/MSD (%)
2,4,5-T o 56-134 48-180 50-159 - 13-189
2,4,5-TP 65-130 - 44-181 57-135 30-151
2,4-D 55-123 38-176 63-132 41-158
2,4-DB 41-163 59-123 57-139 72-168
2,4-DP (Dichlorprop) - 76127 - 74123 68-126 59-136
Dalapon 31-113 32-98 18-82 12-86
‘Dicamba 50-134 61-144 56-125 52-126
Dinoseb 19-96 1-119 1-36 1-48
MCPA 61-127 48-157 67-122 48-145
MCPP 67-119 43159 59-123 33-123
Pentachlorophenol 48-112 41-105 47-109 20-117

Acceptance limits are based on statistical evaluation of laboratory data and are subject to change.
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Table B5-19
Quality Control
PAHs by HPLC (8310)
Acceptance Limits (%)

_ Type Waters Soils Frequency Corrective Action
Surrogates: Added to each Surrogate must be within the
Nitrobenzene or 63-154 59-121 | sample, MS/MSD, | limits unless matrix related
Triphenylene 59-131 48161 | blank, LCS/LCSD | problems are evident. If

' during the matrix related problems are
extraction phase evident, comment on report
o and in case narrative.
Matrix Spikes: See Table B5-20 Each group (s20) | Evaluation in conjunction
Spike all compounds of interest of samples per with acceptable LCS.
matrix/ievel Acceptable LCS would be
indicative of matrix effects
on the MS/MSD.
Laboratory Control Samples: | See Table B5-20 Each group (s20) Re-extract and reanalyze
Spike all compounds of interest of samples per LCS and associated
matrix/level samples for compounds
outside acceptance limits.
Compounds that fail high in
the LCS, and are ND in the
sample, can be reported.
Matrix Spike Duplicates $30% <50% Each group (s20) Evaluated by analystin
{RPD): of samples per relation to other QC results
Spike all compounds of interest matrix/level
Blanks: sLOQ Once per extraction | Inject a hexane or solvent
group (s20) of | blank first, to be sure the
samples, each analytical system is clean
matrix/ievel then reinject the blank itself.
If the reinjected blank is
acceptable, any samples
extracted with this blank
should be reinjected, if they
contain the analyte, which
was present in the blank. If
the reinjected blank is
unacceptable, any affected
samples must be
re-extracted.

Acceptance limits are based on statistical evaluation of {aboratory data and are subject to change.
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Table B5-20
Statistical Acceptance Limits for
PAHs by HPLC (8310)
Waters ~ Soils
Compound Name LCSILCSD (%) | MS/MSD (%) | LCSILCSD (%) | MS/MSD (%)
Acenaphthene 60-116 59-114 72115 54-125
Acenaphthylene 56-115 63-104 66-110 49-123
Anthracene 68-113 72-112 68-117 1-158
{Benzo(a)anthracene 73-114 78-112 72-115 28-54
|Benzo(a)pyrene 68-112 68-125 68-116 45-139
IBenzo(b)fiucranthene 72-113 70-119 74-118 47-122
Benzo(g,h,i)perylene 7-128 54122 |  73-116 34-123
Benzo(k)fluoranthene 72-119 68-121 71-119 62-108
Chrysene 70-111 76-111 71-108 5-141
Dibenz(a,h)anthracene 19-129 - 59-128 76-126 57-113
|Fluoranthene 70-112 85-115 73-107 50-112
[Fluorene 61-116 73-102 71-106 54-121
[indeno(1,2,3-cd)pyrene . 56-137 58-130 76-127 31-147
. |Naphthalene 57-109 54-112 61-120 50-123
[Phenanthrene 67-115 - 66-115 73-112 65-115
|Pyrene 69-113 79-106 67-117 3-143

Acceptance limits are based on statistical evaluation of laboratory data and are subject to change.
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B6. Instrument/Equipment Testing, Inspection, and Maintenance Requirements

Conditions of the laboratory equipment and instrumentation can have a marked
effect on the accuracy and precision of analysis. In order to ensure timely
production of data and prevent/address potential malfunctions, Lancaster
Laboratories schedules routine preventive maintenance of instruments based on
manufacturer's recommendations. Maintenance of the laboratory instruments is
the responsibility of the technical group using the equipment in conjunction with
our in-house Equipment Maintenance Group. A schedule of routinely performed
instrument maintenance tasks is attached as Table B6-1. All preventive
maintenance, as well as maintenance performed as corrective action, is recorded
in instrument logs. Equipment/instrumentation is assigned unique designations to
allow tracking of the piece of equipment within laboratory documentation. This
allows the laboratory to substantiate the instrument condition during the time it was
used for testing. |

Critical spare parts are kept in supply at the laboratory by the Equipment
Maintenance Group. Most items not kept in stock at the laboratory are available
through overnight delivery from the manufacturer. In addition, Lancaster Labs
maintains multiple numbers of most of the critical instruments used in our
laboratory operations. A recent equipment inventory may be found in the
Environmental Quality Policy Manual. Because we are a large laboratory with
redundant capacity, the problems of instrument downtime are minimized.
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Table B6-1
Preventive Maintenance Schedule
Instrument " Preventive Maintenance Frequency
GC/MS Change septum AN*: Min. weekly
Clean/replace injection port seal and liner AN
Check fans Monthly
Check cool flow Morithly
Clean source Bimonthly or AN
Change oil in diffusion pump Annually
Change oil in rough pump e Annually =~
1 GC Volatiles Check propanol level in ELCD resevoir ‘ AN: Min, semiweekly
Check all liquid and gas flows Prior to calib. or AN
Clean ELCD cell, change reaction tube AN
Change ELCD, Teflon line, and resin tube AN
Replace absorbant trap in concentrators AN
Column maintenance AN
Change PID lamp AN
Precalibration instrument settings check | Prior to each calibration
GC Septum change ' ) | Eachrun ) ’
Column/injection port maintenance AN
Clean detector AN
Vacuum filters Semiannually
Leak check ECDs Semiannually
GFAA “Inspect/clean furnace head and lenses Daily
Check rinse bottie & drain Daily
Clean windows Weekly
Clean dir intakes Monthly
Check Cool-Flow water level Monthly
Inspect sample introduction capillary | AN
Inspect graphite tube AN
Adjust/réplace electrodes/shroud AN
Clean Cool-Flow AN
Cold Vapor AA Replace pump tubing AN: Min. weekly
Lubricate pump head and autosampler AN
_Inspect optical cell and windows Monthly
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Table B6-1 ~ Continued
Preventive Maintenance Schedule
Instrument Preventive Maintenance Frequency
iCP ~ | Replace pump winding AN
Lubricate autosampler AN
Check tubing to torch AN
Vacuum instrument airfilters and air intakes AN
Chack water filter, replace if needed Quarterly
Change vacuum pump oil Quarterly
Cilean optics and lenses Semiannually
Clean Torch and injector tip AN
Clean nebulizer and spray chamber AN
Check fan filters, clean if needed AN
Check cool flow, clean if needed AN
infrared Check on-demand diagnosfics Weekly
Spectrometer (FTIR) | Change dessicant AN
"HPLC Pump lubrication Annually
Check pump seals Annually
Check valves cleaned or rebuilt AN
Repiace and/or adjust detector bulb AN
Clean detector flow cell AN
Replace Tefion lines AN
Autosampler septa replacement AN
In-line filter sonication/cleaning AN
System passivation AN
PCRS pump lubrication AN
Empty waste liquid resevoir 7 Daily
ICPMS Change interface rough pump oil Quarterly
Change MS rough pump oil Semiannually
Clean cones and ion lenses AN
Clean torch, injector tip, nebulizer, and spray chamber AN
Change peristalic tubing Weekly
Vacuum instrument airfilters and air intakes AN
Empty waste liquid resevoir Daily
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Table B6-1 - Continued
Preventive Maintenance Schedule
Instrument Preventive Maintenance Frequency
Total Organic Check IR zero and IR cell AN
Carbon Analyzer Check for leaks AN
Check acid pump calibration Bimonthly
Check persulfate pump calibration Bimonthly
Inspect 6-port rotary valve AN
Inspect sample pump head AN
Wash molecular sieve AN
Check sample loop calibration Monthly
Clean gas permeation tube AN
inspect digestion vessel O-rings AN
Check activated carbon scrubber AN
Dust back and clean circuit boards AN
Total Organic Polish counter electrode Daily
Halogen Analyzer Polish sensor electrode Daily
Clean loaders and pistons Weekly
| Autoanalyzer Clean sample probe AN
spectrophotometer | Clean proportioning pump AN
Inspect pump tubing, replace if womn AN
Clean wash receptacles Monthly

* AN means as needed. Any of these items may be performed more frequently if response during
operation indicates this is necessary.
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B7. Instrument Calibration and Frequency

All measuring and testing equipment having an effect on the accuracy or validity of
calibrations and tests will be calibrated and/or verified on an on-going and routine
basis. Procedures for initial calibration and continuing calibration verification are in
place for all instruments within the laboratory. The calibrations generally invoive
checking instrument response to standards (standardization) for each target
compound to be analyzed. The source and accuracy of standards used for this
purpose are integral to obtaining the best quality data. Standards used at
Lancaster Laboratories are purchased from commercial supply houses either as
neat compounds or as solutions with certified concentrations. The accuracy and
quality of these purchased standards is verified through documentation provided
by these commercial sources. Most solutions and all neat materials require
subsequent dilution to an appropriate working range. All dilutions performed are
documented and the resulting solution is checked by obtaining the instrument
response of the new solution and comparing with the response to the solution
currently in use. Any discrepancies befween the responses are investigated and
resolved before the new solution is used. Each standard is assigned a code that
allows traceability to the original components. The standard container is marked
with the code, name of solution, concentration, date prepared, expiration date, and
the initials of the preparer. Shelf life and storage conditions for standards are
included in the standard operating procedures and old standards are replaced
befare their expiration date.

Each instrument is calibrated with a given frequency using one or more
concentrations of the standard solution. As analysis proceeds, the calibration is
checked for any unacceptable change in instrument response. If the calibration
check verifies the initial response, the analysis proceeds. If the calibration check
indicates that a significant change in instrument response has occurred, then a
new calibration is initiated. If necessary, maintenance may be performed before
the recalibration.

Some instrumentation calibration involves the comparison of an instrument
reading to a physical standard with a known certified value such as
balance/weights or comparison against other instrumentation/apparatus such as
NIST thermometer.
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Calibration records are usually kept in the form of raw data with the other
instrument printouts. In cases where no data system is used, calibration data is
manually recorded in notebooks. Any maintenance or repair is also recorded in a
notebook. The information that is recorded either in the notebooks or on the
instrument printout includes the date, instrument ID, employee name and/or
identification number, and concentration or code number of standard.

The frequency of calibration and calibration verification, number of concentrations
analyzed, and acceptance criteria for each of the instruments to be used are listed
in Table B7-1. In addition to checking the instrument response to target

. compounds, the GC/MS units are checked to ensure that standard mass spectral
abundance criteria are met. Before each calibration, instruments used for volatile
compound analysis are tuned using bromofluorobenzene (BFB) and instruments
used for semivolatile analysis are tuned using decafluorotriphenylphosphine
(DFTPP). The key ions and their abundance criteria are listed in Table B7-2.
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Table B7-1
Instrument Calibration and Frequency
initial Calibration Continuing Calibration Verification
# Std _ # Std
Instrument Frequency Conc. Acceptance Criteria Frequency Conc. Acceptance Criteria
GC/MS Volatiles* After C-cal 6 RF for SPCCs >0.300 for Every 1 RF for SPCCs >0.300 for
fails chlorobenzene, and 12 hours chlorobenzene, and
1,1,2,2-tetrachlorosthane, 1,1,2,2-tetrachloroethane,
and >0.100 for and >0.100 for
1,1-dichlorcethene, 1,1-dichloroethene,
bromoform, and bromoform, and
chloromethane chloromethane
CCCs s30% ) %Drift for CCCs 520
GC/MS After C-cal 6 " RF for SPCCs 20.050 Every 1 RF for SPCCs 20.050
Semivolatiles* fails %RSD for CCCs.<30% 12 hours %Drift for CCCs 20
GC VOA After C-cal At %RSD of <20% for Every 1 %Drift £15% for individual
Halocarbons fails least 5 | individual compounds or 12 hours, or compounds or average of all
and/or Aromatics for average of all every compounds
compounds 10 samples )
GC Peslicides Each new 5 $20% RSD of RFs of initial Every 1 <$15% difference for
and Herbicides " run calibration to use avg. RF, 10 samples individual analytes, from
(DDT/Endrin After C-cal otherwise use curve fit. Every initial response for
degradation fails Degradation for DDT, 20 samples quantitation or
applies to method endrin 15%. or 12 hours A CCV is also compliant
8081A only) Alternatively, if the for method if the average RPD for all
average of the %RSDs of | 8081A, 8082 compounds in the CCV
all compounds in the . standard is $15%.
calibration standard is DDT/Endrin degradation
520%, then the AVG RF check every 12 hours or 20
can be used for all injections
compounds.
HPLC PAHs Each new 5 $20% RSD of RFs of initial Every 1 $15% difference for
run or after calibration to use average 10 samples individual analytes, from
C-cal fails RF, otherwise use cusve initial response for
fit. | quantitation or
Alternatively, if the A CCV is also compliant
. average of the %RSDs of if the average RPD for all
all compounds in the compounds in the CCV
calibration standard is standard is $15%.
£20%, then the AVG RF
can be used for all
compounds.
GC TPH-GRO After C-cal At %RSD of <20% otherwise Every 1 %Drift £15%
fails least5 | use calibration curve 12 hours or
every
10 gamples
GCTPH-DRO After C-cal 5 % RSD of <20% for Every 1 %Driit £15%
fails average RF otherwise use 10 samples
calibration curve
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‘Table B7-1 - Continued
Instrument Calibration and Frequency
A niial Canbration Continuing Calibration Verification
icp Eachnew | 1 | Independent calibration Every 1 Same as initial
nn veiification (ICV) 10 samples
within £10%, standards
e <5%RSD _
ICP-MS " Each new 3 Independent calibration Every 1 +10% of true value
run verification (ICV) within 10 samples
+10%
Corr. coeff. 20,995 -
CVAA Each new 5 independent calibration Every 10 1| £20% oftrue value
un " verification within £10% samples
o Corr. coeff. >0.995 o
GFAA Each new 5 independent calibration Every 10 1 ¥20% of true value
un verification within £10% samples
e Corr. coeff. >0.985 o
TOC Analyzer Weekly Every 10 1 £10% of true value
(w) Inst #1 1 +10% @ STD samples
(w) Inst #2 5 Corr. coeff. >0.995
(s) Inst #3 4 Corr. coeff. >0.995 ’
Autoanalyzer Daily 6 Cor. coeff. >0.995 Every 10 1 +10% of true value
i ) samples
infrared Monthly 7 | Cor. coeff. >0.995 Every 10 1 +10% of true value
Spectrophotomet samples S
er (FTIR) IR R S
TOX Analyzer Each batch 4 5% @ STD Every 8 1 +10% of true value
e ' samples
Balance Daily 4 Top-loading balance £.5% N/A NMA | NA
Analytical balances +.1%
forweights >.1g
05g+.5%
02g+1.0%
01g+2.0%
005 g +2.0%

*All compounds with %RSD >15 must use first or second order regressian fit of the six calibration points. Altématively, the AVG RF
can be used for each compound.

Abbreviations

# Std Conc. - The number of standard concentrations used

SPCCs — System performance check compounds

€CCs ~ Calibration check compounds

RF — Response factor

%RSD — Percent relative standard deviation

CCV - Conlinuing calibration verification

CVAA - Cold vapor atomic absorption spectrophotometer

HPLC - High Performance Liquid Chromatography

ICP — Inductively coupled plasma spectrophotometer; ICP run also includes interelement correction check standard (beginning and
end of run)

GFAA - Graphite furnace atomic absorption spectrophotometer
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Table B7-2
‘Mass and lon Abundance Criteria
BFBKeylons | Abundance Criteria
. 50 15% to 40% of mass 95
75 30% 10 60% of mass 95
95 Base peak, 100% relatfve abundance
96 5% to 9% of mass 95
173 Less than 2% of mass 174
174 Greater than 50% of mass 95
175 5%10 9% of mass 174 |
176 Greater than 95% but less than 101% of mass 174
177 . 5% to 9% of mass 176 N
DFTPP Key lons Abundance Criteria
51 30% to 60% of mass 198
68 -- Léss than 2% of mass 69
70 Less than 2% of mass 69
127 40% to 60% of mass 198
197 Less than 1% of mass 398 )
198 Base peak, 100% relative abundance
198 5% to 9% of mass 198 |
275 10% to 30% of mass 198
365 Greater than 1% of mass 198
441 " Present but less than mass 443
442 Greéter than 40% of mass 198
443 17% to 23% of mass 442
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B8. Inspection/Acceptance Requirements for Supplies and Consumables

Analytical results can be affected by the type and quality of reagents, standards,
and equipment. Time and effort could be lost if the reagents, standards, and
equipment do not meet the specifications required for the method. Therefore, the
specifications and/or requirements for reagents, standards, and equipment
necessary to perform the testing methods are included in the analytical SOPs. .
Each technical department evaluates the reagents, standards and equipment they
receive for acceptance and use in specific procedures. There are SOPs in place
for procurement of supplies, and acceptance/evaluation of reagents and
standards.

Sample bottles and vials provided to clients are purchased pre-cleaned to meet

EPA specifications and guidelines for sample containers. Each lot of preservative
purchased is analyzed for quality (signs of contamination) before being added toa
sample container.

The deionized water system utilized by Lancaster Laboratories generates water
meeting ASTM D1193-99, Type Il water criteria and the USEPA Manual for the
Certification of Laboratories Analyzing Drinking Water requirements. Appropriate
testing is performed to monitor the system. The requirements for the DI system
are documented in a laboratory SOP.
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B9. Data Acquisition Requirements (Non-Direct Measurements)

The data acquired from the analytical procedures will be assessed for precision,
accuracy, representativeness, comparability, and completeness (PARCCs). These
specifications will be met through precision and accuracy criteria as specified in
Element B5 and MDLs as specified in Element B4.

Precision — Precision is determined by measuring the agreement among individual
measurements of the same property, under similar conditions. The laboratory
objective is to equal or exceed the precision demonstrated for the applied
analytical method on comparable samples. The degree of agreement is expressed
as the relative percent difference (RPD%). Evaluation of the RPD% is based on
statistical evaluation of past lab data or guidelines within the methods for organic
and inorganic analyses. External evaluation of precision is accomplished by
-analysis of standard reference material and interlaboratory performance data. -

Accuracy — Accuracy is a measure of the closeness of an individual measurement
to the true or expected value. Analyzing a reference material of known
concentration or reanalyzing a sample which has been spiked with a known -
concentration/amount is a way to determine accuracy. Accuracy is expressed as a
percent recovery (%R). Evaluation of the %R is based on statistical evaluation of
past lab data or guidelines within the methods for organic and inorganic analyses. -

Representativeness — Representativeness expresses the degree to which data
accurately represents the media and conditions being measured. The
representativeness of the data from the sampling site will depend on the sampling
procedure. Sample collection is the responsibility of the client. Samples will be
homogenized, if required, as part of the laboratory sample preparation. By
comparing the quality control data for the samples against other data for similar
samples analyzed at the same time, representativeness can be determined for this
objective.
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Comparability — Comparability conveys the confidence with which one set of data
can be compared to another. The analytical results can be compared to other
laboratories by using traceable standards, standard methodology, and consistent
reporting units. The Laboratory Quality Assurance Program documents internal
performance, and the interlaboratory studies document performance compared to
other laboratories.

Completeness — Completeness is a measure of the quantity of valid data acquired
from a measurement process compared to the amount that was expected to be
acquired under the measurement conditions. The completeness of an analysis
can be documented by including in the data deliverables sufficient information to
allow the data user to assess the quality of the results. Additional information will

 be stored in the laboratory’s archives, both hard copy and magnetic tape. SOPs
are in place to provide traceability of all reported resuits.

Uncertainty - (ISO 17025) “All uncertainty components which are of importance in
a given situation shall be taken into account using appropriate methods of
analysis.” (5.4.6.3) This means the laboratory must determine the uncertainty
contribution of all steps in the testing process such as equipment, calibration,
standards, reagents, preparation, cleanups, etc. Since, in most methods, the
laboratory control sample (L.CS) goes through the entire process of preparation to
analysis; all factors that would contribute to uncertainty will be evident through the
LCS results. LCS are performed with every batch of samples where appropriate
for the method.
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B10. Data Management

At a minimum, data management is initiated when Lancaster Laboratories receives
the samples from the client. In many instances, client-communicated requirements
for bottleware and analyses are documented on an Incoming Sample Activity
Report (ISAR) prior to sample receipt. This communication helps ensure that
analysis and reporting meet the client needs. Sample information and requested
analyses are entered into the Laboratory Information Management System (LIMS)
where it can be accessed by all laboratory personnel. The entry is based on the
ISAR and the client's COC. After entry, labels are printed for each container and
an Acknowledgement is printed for the client. This will show exactly what was
entered for the client's samples.

- The flow of data from the time the samples enter the laboratory until the data is
reported is summarized in Table B10-1. Raw analytical data generated in the
laboratories is collected on printouts from the instruments and associated data:
system or manually in bound notebooks. All data is tracked by a unique seven- -
digit sample number assignment. Analysts review data as it is generated to
determine that the instruments and methods are performing within specifications.
This review includes calibration checks, surrogate recoveries, blank checks,
retention time reproducibility, and other QC checks described in Elements B4, BS,
and B7. If any problems are noted during the analytical run and/or at completion,
corrective action is taken and documented.

Any data recorded manually is collected in bound notebooks and recorded in
indelible ink, as described in Element A9. Procedures are in place for handling
erroneous entries and all changes are dated, initialed, and explained. All data is
uploaded automatically or manually entered into the LIMS. The LIMS is
programmed to accept and track the results of quality control samples including
blanks, surrogates, recoveries, duplicates, controls, and reference materials.
The LIMS is programmed with the acceptance criteria for each QC type and if
results are outside specifications, then a message is displayed to the analyst.
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Data obtained from instrument printouts are dated and contain the signature and/or
identification of the analyst responsible for the generation. The LIMS also
produces control charts and statistics, which are reviewed by QA staff for trends
that may indicate problems with the analytical data.

Computer technology is an integral part of laboratory operations including
analytical instrumentation and central corporate functions. The laboratory makes
extensive use of computers for business applications, technical operations, and
the QA program. The Information Technology (IT) group support hardware and
software applications at all levels as their primary function. Although some
commercial software has been adapted to the laboratory operation, a larger portion
is custom programmed by the IT group. The System Development Life Cycle
(SDLC) approach is utilized and hardware and software are evaluated for
appropriate functionality, accuracy, and security. Changes to systems and testing
are documented. As part of QA’s routine traceability audits, the electronic records
are reviewed.

The principal criteria used to validate data will be the acceptance criteria described
in Elements B4, B5, and B7 and protocols specified in laboratory SOPs. Following
review, interpretation, and data reduction by the analyst, data is transferred to the
LIMS by direct data upload from the analytical data system or manually. This
system stores client information, sample results, and QC results. Element D1
describes the data deliverables validation performed by the laboratory.

Project files are created per client/project and contain chain-of-custody records,
analysis requirements, and laboratory acknowledgments that document samples
received, laboratory sample number assignment, and analyses requested. Raw
data is filed per batch number assignment and laboratory sample number that
correlates to the sample receipt documents. When the project is complete, all
documentation is archived for 10 years in a locked storage area.
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Action Personnel Involved

Sample received at Lancaster Labs Sample Administration
¢ Unpacked and reconciled against the client paper work or

Chain of Custody
s SA Documentation log completed
Sample is entered into sample management system Sampie Administration
» Lab ID number assigned
» Analyses entered
e Chain of custody started
+ Storage location assigned
s Electronic record of sample number
s Labels generated
e Acknowledgement pnnted (record of sampies received and

analysis entered)
Sample stored in assigned location (refrigerator, freezer, etc.) Sample Support
» Electronic record of sample #, bottle code, and location :
Acknowledgment sent to client Sample Administration

Sample removed from storage for analysis

 Electronic requisition of sample number by bottle code
¢ Necessary aliguot taken

¢ Sample returmned to storage

Technical Personnel

Analysis is performed according to selected analytical method

¢ Raw data recorded

¢ Reviewed

s Transferred fo computer by chemist or technician® (this is
tracked by the unique sample number and batch number.)

‘Technical Personne!

Computer performs calculations as programmed according to
methods

Data Processing

Second chemist or supervisor verifies raw data vs. LIMS entry

Technical Personnel

Analytical reports are printed and reviewed prior to sending to the

Billing and Reporting staff and ~

client o Technical Personnel

Data package deliverables are assembled Data Package Group

Data packages are reviewed prior to sending to client QA, Data Package Personnel, and
Laboratory Management

Data packages are scanned, creating Adobe Acrobat PDF files,
which can be e-mailed or stored on a CD-ROM and sent to the
client

Hard copy of batch raw data is archived

Electronic files are backed up and archived

Data Package Personnel, Office
Services, Technical Personnel

* Analyses requiring the chemist’s interpretation may involve manual data reduction before entry into the computer.
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Each analytical run is reviewed by a chemist for completeness and accuracy
before interpretation and data reduction. The following calculations are used to
reduce raw data to reportable results.

Semivolatiles and Volatiles by GC/MS Calculations:

GC/MS calculation used by the data system to determine concentration in extract
for semivolatiles or in the sample itself for volatiles:

Qo (A (1)
(A,) (RRF) (V,)

Where:
Q Concentration determined by the data system (mg/L)

Ax = Peakarea
Ais = Intemnal standard peak area
s = Amount of internal standard injected (ng)
RRF = Relative response factor
Vi = Volume of extract injected (L) or volume sample purged (mL)

The extract concentration is further reduced by considering the initial sample
weight or volume and the final extract volume:

. . _(Q) (D) (F) (1000)
Sample Concentration = WV (or W)
Where:

Q = Concentration determined by the data system (mg/L)
D = Dilution factor if needed

F = Final extract volume (mL)
IW = [Initial sample weight (g)

IV = I[nitial sample volume (mL)
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Results are reported in pg/L for water samples and pg/kg for solid samples.
Soil samples are reported on a dry-weight basis. The results are reported on
Lancaster Labs Analysis Report Forms shown in Appendix A.

Volatiles by GC and Petroleum Analysis Calculations:

For volatiles by GC and petroleum analysis, a calibration is performed with a
minimum of five levels using either an internal standard calibration or external
calibration.

A. Internal standard calibration

CF = (Ax)(Cls)or CF = (Hx)(Cis)

“(A)k) “(He) )

Where: ' »
A; = Peak area of the compound to be measured in that level of the
- initial calibration
Hx = Height area of the compound to be measured in that level of the
initial calibration
A = Peak area of the internal standard

His = Height are of the internal standard
Cis = Concentration of the internal standard
Cx Concentration of the compound spiked into that level

CF = Y. all CF in the initial calibration
n

Where:
n = Number of levels in the initial calibration
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Concentration = (A ) (Cs) x DF or (H" ) C’S) x DF
(As)CF (H,)CF
Where:

A, = Peak area of the compound to be measured
Hx = Height area of the compound to be measured
Ais = Peak area of the internal standard

His = Height area of the internal standard

Cis = Concentration of the internal standard.

CF = Average calibration factor
DF Dilution factor or preparation factor

B. External calibration

Concentration = ff_ xDF or Ij_f_.x DF
CF CF

Where all parametérs are defined in A above.

Results are reported in ug/L for water samples and mg/kg for solid samples. Soil
samples are reported on a dry-weight basis. Results are reported on Lancaster
Labs Analysis Report Forms shown in Appendix A.

Herbicides and Organophosphate Pesticides:

For herbicides and organophosphate pesticides, an internal standard calibration is
used. The results are calculated from the average response factor when the
individual analyte %RSD is s20% or when the average of all analyte %RSDs

is s20%. Otherwise, the results are calculated using the curve.
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A. Curve
, - L. DF xFV x AF
Sample Concentration, ug/kg or ug/L = Extract Concentration '
Hmp. HG/Kg or Hg. X W (or IV)
Where:
Extract Concentration = (peak ht. - y-intercept)/slope

FV = Final volume

IW = Initial weight (g)

IV = Initial volume (mL)

DF = Dilution Factor

AF = Additional preparation factors

B. Average response factor

Pk Ht in sample _Int std ht in L3 std

Extract Conc., mg/L =
g ARF __Int std ht in sample

Where:
ARF
RF

Average Response Factor [(RF Calib1 + ... + RF Calib 5)/5]
Peak height/conc. in standard

Results are reported as pg/L for water samples and pg/kg for solid samples.
Soil samples are reported on a dry-weight basis. Results are reported on
Lancaster Labs Analysis Report Forms shown in Appendix A.
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PAHSs by HPLC and Pesticide/PCB Calculations:

The results for the PAHs by HPLC and pesticide/PCBs analyses are calculated
using external standard. The pesticides/PCBs results are calculated from the
average response factor when the individual analyte %RSD is £20% or when the
average of all analyte %RSDs is <20%. Otherwise, the results are calculated
using the curve. '

Pk Ht x FV x DF x AF

ARF <1V (or W) = Concentration (mg/L or pg/kg)

Where:
Pk Ht Peak height found in sample

ARF = Average response factor [[RFCalib1 + ...+ RFCalib5)/5]
FV = Final volume of sample extract (mL)
DF = Dilution factor (where applicable)
IV = Initial volume of sample extracted (mL)
IW = Initial weight of the sample extracted (g)
AF = Additional factor

If a curve is used, then TR};t is replaced by the following in the preceding

equation:

Pk Ht -y intercept
slope

Results are reported as pg/L for water samples and pg/kg for solid samples.
Soil samples are reported on dry-weight basis. Results are reported on Lancaster
Labs Analysis Report Forms shown in Appendix A.
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TPH-GRO and TPH-DRO Calculations:

For TPH-GRO and TPH-DRO, an external calibration procedure of at least five
levels of standards is used. The resulting point-to-point calibration curve is used
by the data system to calculate analyte concentrations. The equations that the
data system uses for calculating analyte concentrations are shown below:

. Ax
= D -
Concentration ( ARF )x( F)
Where:
Ax = Total peak area in region defined as analyte
DF = Dilution factor
ARF = Average response factor from the calibration curve, calculated as

shown below:

AR - [(AS1/Qs1) +(As2/Qs2) +(As3/Qs3) +(As4/Qs4) +(As5/Qs8) +...(Asn/Qsr]

n
Where:
As# = Analyte peak sum area for all components of calibration level #
Qs# = Analyte concentration sum for all components of calibration level #

n Number of calibration levels

For DRO, the concentration determined is then multiplied by F/IV (or IW) to
account for the sample preparation.

Where:
F = Final extract volume (mL)
IV = Initial sample volume (mL)
IW = |Initial sample weight (g)

Results are reported in mg/L for water samples and in mg/kg for solid samples.
Soil samples are reported on a dry-weight basis. Results are reported on
Lancaster Labs Analysis Report Forms shown in Appendix A.
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Inorganic Calculations:

The results for inorganic analyses are calculated using the following equation:

(A) (D) (E)

tration =
Concentration W (or W)

Where:
A = The concentration determined using calibration data programmed
into the jnstrument (mg/L)

D = Dilution factor if needed

E = Final extract volume (mL)

IW = Initial sample weight (g)
= Initial sample volume (mL)

<
'

Resuits are usually reported in mg/L for water samples and in mg/kg for solid
samples. Alternate units are available upon request. Soil samples are reported on
a dry-weight basis. The results are reported on Lancaster Labs Analysis Report
Forms shown in Appendix A.
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C1. Assessments and Re_qunsg Actions

Whenever any of the data generated falls outside of the established acceptance
criteria outlined for instrument tune and calibration (Element B7) and internal QC
(Element B5), the cause of this irregularity must be investigated, corrected, and
documented. The documentation will be used to prevent a recurrence of the
problem and to inform management of the situation.

If the results are not within acceptance criteria, the appropriate corrective action
will be initiated. This may include, but is not limited to, checking calculations and
instrument performance, reanalysis of the associated samples, examining other

~ QC analyzed with the same batch of samples, and qualifying results with a
comment stating the observed deviation.

A standard operating procedure is in place, which outlines the procedures to be
followed when quality control data for an analysis falls outside of previously
established acceptance limits. All batch QC data is entered into the computerized
QC system promptly after its generation and evaluated for compliance. When the
QC (blanks, check standards, continuing calibration verification, LCS/LCSD, etc) is
noncompliant then corrective action is needed.

The Quality Assurance Department reviews monthly summaries of the quality
control data entered onto the computerized sample management system by
analysts. Control charts and statistics are reviewed for trends that may indicate
problems with the analytical data. In this way, small problems are identified before
they have any significant impact on laboratory results.

System audits are conducted on each department at Lancaster Laboratories by
members of the Quality Assurance Department to ensure compliance with
laboratory procedures and assist in identifying and correcting deficiencies. The
audits include checks on methodology, reagent preparation, equipment calibration
and maintenance, quality control results, and training of personnel. These audits
may entail observation of procedures in process or a review of records to
demonstrate traceability and compliance with all documented record keeping
procedures. The QA Department will then issue a written report to management
and the department that summarizes the audit. The department must respond in
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writing to the audit report within 30 days of report receipt. The response must
address the corrective action that needs to be taken along with an expected
completion date and identify the employee responsible for completing the action.
Audit results and the corresponding response are communicated to laboratory
personnel and management. Follow-up audits verify that proper corrective action
has been implemented.

Audits by outside organizations including clients, regulatory personnel, and the
USEPA are permitted by arrangement with the Quality Assurance Department.

Performance audits consist of both intralaboratory and interlaboratory check
samples. QC samples from commercial suppliers are analyzed quarterly to assess
laboratory accuracy including a double blind program. The Laboratory also
participates in a number of interlaboratory performance evaluation studies, which
involve analysis of samples with concentrations of analytes that are known to the
sponsoring organization, but unknown to the laboratory. Inorganics,
pesticide/herbicides, trihalomethanes, volatile organic compounds, semivolatile
organic compounds, and traditional wet chemistry analyses are analyzed by
Lancaster Labs for studies conducted by various state agencies and private
vendors (WS, WP, solid and hazardous waste). Representative resuits from some
of these studies are in Figure C1-2.

When performance evaluation studies are identified as out of specification or when
a nonconformance is due to a repetitive laboratory error, system failures, or
observable trend, an Investigation and Corrective Action Report (ICAR) is issued.
An example of an ICAR form is in Figure C1-1. The QA Department will circulate
all completed Investigation and Corrective Action forms to the appropriate
management.

Annually the QA Department itself is audited for compliance with corporate and
departmental procedures, and meeting regulatory requirements. in a separate
event, the laboratory Executive Group reviews the previous year's activities and
documentation to evaluate the effectiveness of the quality system and its
implementation/adequacy for the operation.
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Figure C1-1

& Lencaser Laboriories

Investigation and Comective Action Report (ICAR)

No.

Part} — Description of the Problem (Attach addillonal pages, if needed, in addition to suppoiting documantation.)

1. Date of issue:
2. LL sample number{s) involved:
3. Nature of the problem (deséibe in detas).

Initiated by:

Part1] - The Investigation (Attach additiona! pages, if needed, in addilion t supposting documentation.)

1. Steps taken to investigate the problem:

2. Explanation of probable cause(s):

3 Steps taken to prevent fulure occurrence (describie in detall and usa comective action check
boxes helow):

Corrective action(s): Check the appropriate box and attath supporting documantation

O Employes(s) retrained. (Attach proof of training)

[ Employee(s) reread SOP, OMC, EQV, etc. (Attach copy of updated training record form)

[ Other measures taken (Attach mamo or equivatent proof)

O Further invastigation needed from additional areas. (Include proof of the transfer of Information)
O Additional information added to method reference — Pharm. option only (Attach proaf)

4. Must kwesﬁgatiﬁn be completa before reporting further data to clients? Yes No

5. In addition to the samples listed above, would any additional data already reported to
clients ba affectsd by this problem? Yes No if yes, please explain:

Investigator(s): ........ Date:
Departmentat Raview*: sesasspmcommnsssesenseie DBIEE

(*Group Leader or above, must be sameone other than the Investigator)
Quality Assurance: it Date:
Return to QA by: sasmsiensen DB

20684.0% 052801
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APG Customer Code 6056 Lancaster Laboratories Inc. Page 2
VAPLibCods  CLODO 2425 New Holland Pike VAP Periodic # 12 Study Clased on 09/18/2003
Lancoster, PA 17601

Product: Semi-Volatile Organic Lot Number:  37286.37287 Date Tested:  8/21/2003
- " . . . - ’ R
A alie? 5 Yalid e

1,2,4-Tricklorobenzene 132, 164 ug/l 48.8-173 087 EPABZ70C Acceptable
{,2-Dichlorobenzene 167 6.1 ug/L 31110 0412 EPAB270C Accepiable
1,3-Dichlorobenzene 444 557 up/t 244-55.7 1.3 BPAB270C Acceprable
1,4-Dichiosobenzene 483 61.2 ug/L 20-68.6 0425 EPAB270C Acceptable
2,4,6-Trichlorophenol 46.7 494 g/l 21:.9-57.8 0.993 EPABZI0C Acceptable
2,4-Dichiorophenol 890 100 ug/l 54.4-103 [ K11 EPAB270C Acceptable
2.4-Dimethylphenol 192 A5 ug/l 4.94-26.1 0.902 EPAB270C Acceptable
2,4-Dinitrophenol 106, 126 ugl. 591-153 092 EPAB270C Acceptable:
2,4<-Dinirotoluene (2,4-DNT) 186. 191 ug/l 69.5-243 0.893 EPABI70C Accoptable
2,6-Dinitrotoluene (2,6-DNT) 99.6 13 wl 50.6-141 0.205 EPAS270C Acceptoble:
2-Chloronaphthalene 948 110 ug/. 49.8-119 0.756 EPAB270C Acceplable
2-Chiorophenol 12, 132 ugfl, 46.7-157 0939 EPABZ70C Acceptable
Z-Methyj-4,6-Dinitrophenol 185 86.3 ug/l. 38.3-98.5 0.863 EPAB270C Acceptable
2-Nitsophenol 138, 149 ug/L 48.9-197 0:524 EPA8270C Acceptable
3.3-Dichlorobenzidine <0 up/l EPAB270C No Evaluation
4-Bromophenyl plteny! ether <10 gl EPAB270C ‘No Evaluation
4-Chloro-3-methylpheno! 134, 150 ug/l 68,9-172 0.647 EPAS270C Acceptable
4-Chloropheny! pheny! ether <10 g/l EPAS270C No Evalyation
4-Nitrophenol <10.0 125 ug/l. 0-125 EPA8270C Unacceprable
Acenaphthene 65.2 70.1 ug/l 31.1-85.1 0.676 EPA8270C Acceptable-
Acenaplithylene 69.3 713 ug/l, 32.2-83.1 1.18 EPA8270C Acceptable
Anthmcene 68.7 793 ug/lL 373919 0.387 EPASB270C Acceptable
Benzidine <20. ug/l EPAS270C No Evatuation

Analytice! Products Group, inc.
WWW.APGOA com

2730 Washingion Baulevard ¢ Bolpro, Ohio 45714 + 800.272.4442 » Fax 740.423.5580 «
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APG Customer Code 6056 Lancaster Laborgtories Inc. Page 3
VAP Lab Code CLGO70 24725 New Holland Pike VAP Periodic # 12 Study Closed on 09/18/2003
Lancaster; PA 17601

Product;: Semi-Volatfic Organic Lot Number:  37286-. Dafe Tested:

S g ey

81212003

reppr s

A
Benzo(n)anthracene 130.. 137 ug/t. 53.9-175 0.681 BPAB270C Acceptable
Benzo(u)pyrene 898 t0.9 ug/l. 0-144 076 EPAB270C Acceptable
Benzo(b)luomnthene <i.0 ug/l EPAB270C No Bvaluatlon
Benza(g,h fperylenc <1.0 g/l EPAB270C No Evaludtion
Benzotk)ffuorantheno <1.0 g/l EPAB270C No Evaluation
Bis(2-Chiorocthoxy)methane <1.0 ug/l EPAS270C No Evaluation
Bis(2-Chlorocthyl)ether <1.0 ugll EPAB270C No Evaluation
Bis(2-Chloroisopropyljether <10 ug/L EPAS270C No Evaluntion
Bis(2-Ethythexyl)phthalate 187, 172 ug/lL 65.5-219 148 BPAS270C Acceptable
Buty)benzy! phihalate 917 157 up/l 11.6-219 058 EPAB270C Accepinble
Chrysenc 135. 145 ugh. 624-182 0.56 EPAB270C Acceptable
Di-n-butyl phthalate 663 84.5 ug/L 29.4-116 0.387 EPAB270C Accepiable
Di-n-octyl phihalate 627 611 ug/L. 18.4-93.6 0.459 EPAB270C Acceptable
Dibenzola h)anthracenc <).0 ug/ll EPAB2TOC No Evaluation
Dicthyl phihalate 1"~ 17t ug/l 22223 o EPAB2T0C Acceplabla
Dimethy} phithnlate 46.1 134 upll 0189 0997 EPAB270C Acceptable
Fluoranthene ,56.2 624 ug/l 31.9.76.7 0219 BPAB270C Acceplable
Fluorene 132. 139 ug/l, 66.5-169 0.704 EPAS270C Acceptable
Hexachiorobenzene 492 358 ug/l 27.4-66.7 0.276 EPAB270C Acceplable
Hexachlorobutadiene 403 60.9 ug/L 20.6-63.1 0.194 EPAB270C Acceptable
Hexachlosocyclopentadiens 216 40 ug/l 0-503 0214 EPAB270C Acceplable
Hexachloroethane 859 124 ug/l 20.8-147 00776 EPAB270C Acceptable
Indena{1,2,3-cd)pyrenc <10 ug/l ‘BPABZTOC No Bvaluation
" Analytical Products Group, Inc.

2730 Waoshington Boulavard « Bolpro, Ghio 45714 « 800.272.4442 « Fax 740.423.5588 « wwvw.APGOA.com
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APG Customer Code 6056 Lancasier.Loborutorics Ingc, ‘ Pagn 4
VAP Lab Code CLO070 2425 New Holtand Pike VAP Periodic # 12 Study Closcd on 09/18/2003
Lancaster, PA 17601

Product:  Semi-Volatile Organic Lot Number: 37286-37287 Daote Tested: 872172003

Isophorone - 107 ug/l -4 0.644 BPAB270C " Acceptable

N-nitrosodi-n-propylomine g/l EPABZI0C No Bvaluation
N-nttrosodimethylamine up/ll BPAB270C No Evaluation
N-nitrosodiphenylamine uyl BPAB270C No Evaluation
Naphthatene 80.5 vyl 33.6-86.7 0.98¢ BFAB2YOC Acceplable
Nitrobenzeae (NB) 873 ug/L 34.8-108 0.725 EPAB270C Accepiable
Pentnchilorophienol 176 ug/L 53.8-236 0.0568 EPAB270C Acceptuble
Phenanthrene 7e 8 ug/l 37.9-101 0.279 EPAB270C Acceplable
Phenol ns 186 (T4 8.68-186 0.547 EPAB278C Accepable
Pyrene. 168, 173 ug/l 75.2-220 oon EPA8270C Acceptable.

Analytical Products Group, inc.
APGQA com

2730 Washington Boutavard « Belpre, Ohlo 45714 + BDO.272.4442 » Fax 740.423.5509 © waw.
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APG Customer Code 6056 Lancaster Lnbmwncs Inc. Page 5
VAP Lab Code CLO0T0 2425 New Holland Pike v AP Periodic # 12 Study Closed on 09/18/2003
Lancastes, PA. 17600

Product: Tetol Cyanide Lot Number: 37272 Date Tested:  8/20/2003

Total Cyanide 0.794 0.791 mg/L 0.582-0.984 aM 335.2(CLP-M) Accepioble

Anglytical Products Group, Inc.
Www APGQA com

2730 Washington Boutovard « Bolpre, Givio 45714 « 800.272.4442 « Fax 740423.5509
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APG Cusigmer Code 6056 Lancgster Laboratories Inc. Poge 6
VAPLabCode  CLOUT0 2425 New Hollad Pike VAP Periodic # 12 Sty Closcd on 0/18/2003
Loneaster, PA 17601 )

Product: Minerals (Na, Mg, K, Ca, CL,S04) LotNumber:  37276-37277 Date Tested:  8/22/2003

e oo g ot e 0 OOTOOR Y1) P RANESS - RM » T —

Calcium 423 428 mpl 389479 0.629 6010B Accepoble
Chloride 191 mglL 117-205 No Evaluntion
Magnesivm 303 303 mp/L 21334 0.0808 60108 Acceptable
Patssium 157 158 wpil §3.8-17.8 0.428 60108 Acceptable
Sodiam 69.9 739 mpL 67.7-80 1.68 60108 Acceptable
Sulfats 123 mpll ozn No Evaluntion

Analytical Products Group, tnc.
273 Washingion Boulavard » Baipiro, Ohio 45714 » 600.2724442 » Fux 7404235588 « ww.APGOA com
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APG Customer Code 6056
VAP Lab Code CLoO70

Lancaster Laboratories Inc.
2425 New Holland Pike
Lancaster, PA 17601

VAP Periodic # 12

Pogs 7
Study Closed on 09/1872003

Product: Trace Metals
i

Cadmium
Chromivm
Cobalt
Capper
Tron

Lead
Manganese
Mercury
Molybdenum
Nicke!
Selenium
Silver
Strontium
Thallium
Titanium
Vinadium
Zinc.

460.
945.

543,
1220.
1330,
6.85
210.
1200.
719.

133.
792

260

820

2400
840

EEEEEEEE4E

&
<

g§8é¢

3140-3950
385-613
256-345

1250-1550
148-150
512-654
248-319
416-524

850-1070
259-316
521-68t

1120-1380

1230-1480

5.04-1.96
173221

1050-1280
608-840
235302
111153

61.8-902
225-283

2130-2580
758-930

0.19
0.862

0.149
0.248

60108
60108
60108
6010B
60108
6010B
60108
60108
50108
60108
6010B
60108
60108
7470a
60108
60108
60108
60108
60108
60108
60108
60108
60108

DateTested:  8/22/2003

Acceplable
Accepabls
Acceptable
Acceplable
Accepiable
Aceeptable
Acceptable
Accepiable
Acceptable
Acceptable
Acceptable
Accopuble
Accepuble
Accepuble
Acceptoble
Acceptable
Acceptable
Acceptable
Acceptable
Acceptable

Analytical Products Group, Inc.
wwwAPGOA.com

2730 Washinglon Boulovard » Bitpro, Ol 45714 » B00.272.4442 » Fix 740.420.5508
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APG Customer Code 6056 Lancaster Laboratories Inc. Poge B
VAPLibCode  CLODTO 2425 New Hollsnd Pike wind: Study Closed on 09/18/2003
VAP Periodic # 12
Lancaster, PA 17601 '
Product: Diesel Ronge Organics (80154, Lot Number: 37280 Date Tested:  8/20/2003

80158)

TPH Diesel (DRO) 1.67 1.85 mg/L 0-733 0.0138 E0I15SB Acceptable

/|

) _ Analytical Praducts Group, Inc,
2730 Washinglon Boulavard » Batpro, Ollo 45714 » B0Z72.4442 » Fax 740.423.5580 » wwwARGOA.com
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APG Customer Code 6056 Lanenster Laboratories Inc. Page 9
VAPLabCode  CLOOTO 2425 New Holland Pike s 3e Stady Closed on 09/18/2003
"PA 17601 VAP Periodic # 12
Product: Gosefine Ronge Organics (80154, Lot Number: 37281 Diite Tested: 82072003

8015B)

]

TPH Gasotine (GRO) 25 30 mg/L 101391 0.07% 80‘15er ) ~ Accepuble

Analytical Products Group, inc,
2730 Washington Boulsvard « Golpto, Otio 45714 « 500.272.4442 « Fox 740.422.5500 « www. APGCA.com
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APQ Customer Code 6056 Lancaster Laboratories Inc. Poge 10

VAPLabCode  CLOOTO 2425 New Hollond Pike v TP Study Closed e 09/18/2003
e PA. 17601 AP Periodic # 12

Product: Chlorinated Pesticides Lot Number: 37288-37289 DateTested:  8/24/2003

4,4-DDD 2.88 1.88 gl 1.042.51 388 BBIA Unacceptable
44-DDE 0423 033 wl 01670427 25 BOSIA Accaptable
44-DDT 0974 o7 wl 03610958 275 8081A Unncceptable
Aldsin 173 1.68 /L. 0.557-2.14 124 80BIA Acceptablo
aipha-BHC 530 425 ugll 197-5.53 224 8081A Acceptoble
bem-BHC 130 127 ogll 573-173 057 80B1A Accoptable
deita-BHC 507 549 wl 16376 0397 8081A Acceptable
Dicldrin 176 148 syl 0.852-1.96 1.68 80B1A Acceptablo
Endosulfan | 20 24 g 109-31.2 0.255 8081A Accépuble
Endosulfen It 617 i gl 19.1-109 0.207 8031A Ascoptable
Endosulfan solfite 125 14 uglL 353173 0789 BOBIA Acceptable
Endrin 180 202 s/l 8.68-28.8 0205 8081A Acceprable
Endsin aldehiyde 129 i27 WL 5.6-17.6 0622 8DHIA Asceptable
gomma-BHC 154 165 vell. 6.53-226 0256 3081A Asceptble
Heptochior 3.3 319 gL 1.09-4.19 0815 B031A Aceepiable
Heptachlor epoxide (beta) 1.60 143 ugll 0.804-1.76 172 S08IA . Acczptablz
Methoxychlor o 42 168 upll 8.07-22.1 33s B0SIA Unacceptable

AYE

Analytical Products Group, Inc.
2730 Woahinglon Boulavard  Belpro, Ohio 45734 » BUD.ZT24442 » Fox 740.4235508 « wvwAPGUA.com
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APG Customer Code 6056 Lancaster Labormories Inc. Page U

VAP Lab Code CLOOTO0 2425 New Hollond Pike VAP Periodic # 12 Study Closed on 09/18/2003
Lancaster, PA 17601

Product: PAH (8100, 8310, 610) Lot Number: 37290 Date Testeds  8/26/2003

Acenaphthene 19.2 219 ug/l 799259 0632 830 Aceeptable
Accmaphthylene 549 6.05 vg/L 1.19-7.85 0.752 8310 Acceptoble
Anthiracens 0465 0.53 ug/l 0.00105-0.656 108 810 Acceplable
Benzotu)sniiwacene 116 138 g/l 0.193-2.27 0.174 8310 Accepinble
Benzo(a)pyrene . 0.964 118 ugll 0-6.14 0118 8310 Aceeplable
Benzo(b)yoranthiene <0.04 ug/L : 8310 No Evaluation
Benza(g hi)perylene . <010 ug/L 8310 No Evaluation
Benzo(k)fluoranthene <002 ug/L 8310 No Evaluntion
Chryscae 1.03 117 wyl 0.397-1.54 0.281 8310 Acceptoble
Dibenzo(o,h)anthrocene <0.04 ug/l ) 8310 No Evaluation
Ruoranthene 0,804 0.992 op/L 0.456-1.08 0317 8310 Acceptoble
Fluorene 123 14.9 ug/L 6.39-16.8 0347 8310 Acceptoble
Indeno(1,2,3-cd)pyrenc <0.08 ug/l 8310 No Evaluation
Naophthalene 198 4.1 ug/l. 212.13 0.607 8310 Aceepioble
Phenanthrene 0958 1.06 ug/L 0.543-1.51 0385 8310 Acceptable
Pyrene 0911 1.04 ug/l 0.19-1.59 00778 8310 Accepiable

Analytics! Products Group, Inc.
2730 Washington Boulovard « Bolpre, Otio 45714 + B00.272.4442 » Fax 740.423.5588 + www.APGOA.com
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APG Customer Code 6056
VAP LabCoede - CLIOTO

Lancaster Laboratories Ine,
2425 New Hofland Pike
Lancaster, PA 17601

Page 12
Study Closed on (9/18/2003

VAP Periodic # 12

Lot Number: 37291

Product: PCB's
r o

Aroclor 1232 Sample |
Arcclor 1248 Sampic |
Aroclor 1254 Sample |
Aroclor 1260 Snmpls 1

268

Date Tested: 8721,

R

8082 No Evaluntion

8082 No Evatuation

8082 No Evaluation
0-34.5 0495 8082 Aceeptable

ical Products Group, Inc.
WWWAPGOA.com

2730 Washingion Boulevard « Balpra, Ohlo 45714 « 800.272.4442 » Fax 740.423.8588 «
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APG Ciistomer Caide 6056 Lancaster Laboratories Inc. Poge 13
VAP Lab Code CLO070 2425 Now Hotland Pike V AP Periodic # 12 Study Closcd on 09/18/2003
Lancaster, PA 17601
Progduct: Valatiles (S010B&B020A,5000/8200 Lot Number: 37218 Date Tosted:  8/27/2003
Ser,601&602,624)

i ST : :
1,1.4-Trichiorocthane 160, 203

140259 1.6 80218 Acceptable

ug/l.
1,1,2.2-Tetrachioroethane 959 112 upll 773-146 1.2 8021B Aceeptable
L.1,2-Trichlorocthane 160. 173 ug/, 124-218 0.608 80218 Acteptable
1,1-Dichloroethane <02 upll 80218 No Bvaluotion
1,1-Dichioroethene (Vinylidene chiaside) 190. pral ug/l 132:325 1.04 8021B Acceptable
1,2-Dichlorcbenzens 190, 27 g/l 146-258 0.553 802iB Acceptable
1,.2-Dichioroethance 0.300 ug/l 80218 No Evaluntion
1,2-Dichloropropane 210, a4 ug/l 188-294 151 80218 Accepable
1.3-Dichlorobenzene 0.295 gl 8021B No Evaluation
1,4-Dichlorobenzene 170. 201 ug/L 130242 077 80218 Acceptable:
2.Chlorocthy! viny$ ether <D o/t 80218 No Evatuation
Benzene 190. 215 ug/l, 165-266 132 80218 Acczptable
Bromodichioromethane <02 ug/L 80218 No Evaluntion
Bromoform 240. 224 gL 152-310 0.296 80218 Acceptable
Bromomethone <0S ’ ug/L 8M1B No Evalyation
Carbon tetrochloride 190. 244 ugll 135-360 131 80218 Acceptable
Chlorabenzene 210, 232 up/l 170:287 0.841 80218 Acceptable
Chiososthang <02 up/L 8021B No Evaluation
Chioroform 170. 208 up/ll 135-278 134 80218 Acceploble
Chloromethane <035 og/L 80218 No Evaluation
cis-i,3-Dichicropropene <02 ug/l, 80218 No Evaluation
Dibromochioromethane 140 145 ull 100-191 0341 80218 Aceeptable

AN

_ Anelytical Products Group, Inc.
2730 Washinglon Boutoverd » Belpra, Ghig 45714 « 800.272.4442 » Fax 740.423.5508 * www. APGQA.com
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APG Customer Code 6056 Lancaster Laboratories Ine. ' Poge 14
VAPLibCode  CLOOO 2425 New Holtand Pike 203 Study Closed on 09/18/2003
g VAP Periodic # 12
Product: Voloiles (8010B&B5020A,8000/8200 Lot Number: 37218 Date Tested:  8/27/2003

Ser,601&602,624)

Dichlorodifiunromethane

80218 No Evaluation

Ethylbenzens ug/l 40.4-787 0229 8miB Acceplable
Methylene chiorids (Dichloromethane) 576 65.9 ug/ll 40.2-92 0.85 80218 Acceptable
Tetrachioroethene 150. 194 g/l 100-249 0.865 8021B Acceptabls
Toluenc 210, 4 ug/l. 172301 104 80218 Acceptable
Trans-1,2-Dichloroethene 853 103 ug/l. T0.7-136 14 80218 Acceptabls
trans-},3-Dichloropropens <02 ug/l. 80218 No Evaluation
Trichlorosthene 62.1 64 wglt. 44.1-809 0028 80218 Acceptoble
Trichioroflucromethane <0.2 ugll 80218 No Evaluation
Viny! chioride <0.2 ug/l 8021B No Evoluation
Product:  Volatiles (8010B&8020A,8000/8200 Lot Number; 37219 Dote Tested:  8/27/2003
Ser,601&602,624)

1,1,1-Teichloroethane 27, 236 ug/t 162-301 146 82508 Acceptable
1,1,2,2-Tetrachloroethans 143, 149 ug/l. 101-196 0.163 82608 Acecptable
1,1,2-Trichloroethune 540 53.2 g/l 38.8-66.7 0.221 82608 Acceptoble
1,1Dichioroethane <1.0 ug/L 82608 No Evoluation
1,1-Dichioroethens (Vinylidene chicride) na 596 up/L 36.5-87.8 0.966 82608 Acceptable
1,2-Dichlorobenzene 182. 183 gl 130-228 0157 82608 Acceptoble
1,2:Dichloroethanc <0 vg/L 82608 No Evaluation
1.2-Dichioropropans 160. 45 ug/l 10177 13) 82608 Acceptable

Anglytical Products Group, inc.
2730 Washington Boulavard » Bolpra, Ghio 45714 « B00.272.4442 « Fax 740.422.5586 « wewAPGOA com

panuguo) — Z-1.9 aanbiy

0Z jo /| abed
:91eqg
1O wewe3

y0/10/L0
| "ON UOISIA®Y



APG Customer Code 6056 Lancaster Luboratorics Ine, Page 15
VAP Lab Code CLO070 2425 Now Holland Pike davind: Study Closed on 05/18/2003
o PA. (7601 VAP Periodic # 12 ,
Product; Volatiles (8010B&8020A,8000/8200 Lot Number: 37219 Date Tested:  8/27/2003
Ser,601&602,624)

13

1,3-Dichlorobenzene <t.0 - §260B No Evaluation

oL
1,4-Dichlorobenzene 885 508 ug/L 59.8-109 0428 82608 Acceptable
2-Chloroethyl vinyl ether <20 g/l 82608 No Evaluntion
Benzene 238. pALY g/l 164-265 147 82608 Acceptable
Bromodichloromethine <20 . ug/L . 82608 No Evaluation
Bromoform ) 156. 146 g/l 98.8-201 0302 82608 Acceptoble
Bromomethans <l0 v/l 82608 No Bvaluation
Carbon tetrachloride 912 843 uwll 47312 0.882 8§2608 Acceptable
Chiorobenzene 2S. uglt 154259 0443 82608 Acceptoble
Chioroethane <lL uglL 82608 No Evaluation
Chioroform 143. 130 ug/l 844-174 0.809 8260B Acceptable
Chioromethane <l0 vt 82608 No Evaluation
cis-1,3-Dichloropropens <iL0 wl 82608 No Evaluation
Dibromochloromethane 24, 07 ugll 1432713 0.238 8260B Acceptable
Dichlorudiftuoromethane <20 vl 8260B No Evoluation
Ethytbenzcne 134, 128 ug/l. 783-167 0.643 82608 Acceptable
Methylene chiaride (Dichioromethane) 837 76.8 oL 47.6-106 0.602 82608 " Acceptable
Tetrachlvroetiiene m. 185 uglt 95.5.238 0364 42608 Acceptatile
Toluene 535 522 ugll. 34,1667 049 §2608 Acceptable
Trans-1,2-Dichlorocthene 109, 95.9 L 65.7-126 11 82608 Accepuable
trans-1,3-Dichlorapropenc <l.0 uglt 82608 No Evaluation
Tiichloresthene 135. 121 upll 80.)-154 .27 82608 Aceeploble

Y B "u .J

Analytical Products Group, Inc.
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APG Customer Code 6056 Lancaster Laboratories Inc.
VAP Lob Code CLOGTO 2425 New Holland Pike
Lancaster, PA 17600

Pogs 16
VAP Periodic# 12 Study Closed an 09/18/2003

Product: Valatiles (S3T0B&SI20A,8000/8200

Lot Nimber: 37219

Date Tested:  §/27/2003

Ser.m&mm
Y —
Trichlorofluoromethane <20 it 8260B No Evaluation
Viny! chioride <10 up/l. 8260B No Evaluntion

Products Group, Inc.
2730 Washington Boulevard » oipra, Ohio dST14 « B00.272.4442 » Fax 740.421.5588 » wwwAPGQA.com
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APG Custamer Code 6056 Lancasiss Laboratories Inc. Page 17
VAPLbCode  CLOOTO 2425 New Holland Pike s ae Stidy Closed on 09/18/2003
VAP Periodic # 12
Lancaster, PA (7601

Product: TPH 418.1 for IR only Lot Number: 37293

e,

TPH by 418.1 119 62 = mgL 415118 265 4184

Unaocceptable

~ Anglydital Products Group, inc.
2730 Wastington Boulevard « Belpre, Otdo 45714  800.272.4442 » Fax 740.423.5586 « www APGOA com
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Element C2
Revision No. 1
Date: 07/01/04
Page 1 of 1

C2. Reports To Management

Reports of quality status from the Quality Assurance Department to management
are made frequently and in various forms. All results from internal or external
performance evaluation samples are circulated to management along with
corrective action responses. A report of each audit performed is prepared and
copied to management. Monthly summaries of data obtained from analysis of
quality control check samples are generated via the computerized sample
management system. These summaries include mean and standard deviation to
aid in assessment of data accuracy and precision. These are reviewed by QA
personnel to evaluate trends. Any issues are communicated to the technical
department management. Documentation summarizing problems that require
investigation and corrective action are completed by group leaders and circulated
to management. Through these channels, laboratory management is kept
apprised of QA/QC activities.

Any problems or unusual observations that occur during the analysis of samples
for a specific project will be listed on the laboratory report and/or in the case
narrative delivered with the data package. The items often discussed in this
manner include sampl&s with surrogate recovery outside of the acceptance criteria
and samples with matrix problems requiring dilution and causing increased
detection limits. Where applicable, any corrective action attempted or performed
to address the problem will also be presented.

Monthly and quarterly reports are sent to management, which provide them with
the quality status on each technical department. The reports detail areas of
improvement, observable trends, ICAR summaries, MDL/statistical window status,
and a summary of client/agency issues. Reports are also generated for support
groups closely tied to technical operations (i.e., Sample Administration, Bottles,
and Sample Support).

The laboratory will contact the client for direction regarding major problems. Such
as, but not limited to samples listed on the chain of custody but missing from the
shipping container, samples which arrive broken or are accidentally broken in the
laboratory, and samples with severe matrix problems. The client will be contacted
if it is necessary to change any item in the original approved project plan.



GROUP D

DATA VALIDATION AND USABILITY
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D1. Data Review, Verification, and Validation

As stated in Element B10, following review, interpretation, and data reduction by
the analyst, the data is transferred into the Laboratory Information Management
System (LIMS) by manual entry or direct upload from the analytical data system.
This system stores the client information, sample results, and QC resulits.

A security system is in place to control access of laboratory personnel and to
provide an audit trail for information changes.

The data is again reviewed by the group leader or another analyst whose function
is to provide an independent review before data is verified on the LIMS.

The person performing the verification step reviews all data including quality
control information before verifying the data. Any errors identified and corrected
during the review process are documented and addressed with appropriate
personnel to ensure generation of quality data.

If data package deliverables have been requested, the laboratory will complete the
appropriate forms (see Appendix A) summarizing the quality control information,
and transfer copies of all raw data (instrument printouts, spectra, chromatograms,
laboratory notebooks, etc.) to the Data Deliverables Department. This group will
combine the information from the various analytical groups and the analytical
reports from the LIMS into one package in the client requested format. This
package is reviewed for quality, compliance, and conformance to SOPs and QC
requirements. Any analytical problems are discussed in the case narrative, which
is also included with the data package deliverables.
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The validation of the data for quality and compliance includes spot checking raw
data versus the final report, checking that all pertinent raw data is included and
does refer to the samples analyzed, review of all QC results for conformance with
the method, and review of the case narrative for description of any unusual
occurrences during analysis. This validation is performed using techniques similar
to those used by the Sample Management Office for the USEPA's Contract
Laboratory Program.

The validation performed by the laboratory does not address usability of the data,
which usually requires some knowledge of the site. The laboratory will make every
attempt to meet requirements of the project, thus reducing the need to assess
usability of the data.
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D2. Verification and Validation Methods

Lancaster Laboratories has procedures in place to verify that instrumental
computers and the LIMS perform at the required accuracy, traceability, and
security for reporting verified data. Element B10 describes this process in more
detail.

Knowledge of the site and sampling methods are necessary to assess data
usability. Therefore, overall data validation and assessment of data usability is the
responsibility of the client. Lancaster Laboratories will evaluate the analytical data
to verify that method and/or project requirements have been met.
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D3. Reconciliation with User Requirements

Data quality requirements are based on the measurement process and the
intended use of the data. Lancaster Laboratories evaluates the QC data
generated by the following data quality objectives.

Precision — Precision refers to the reproducibility of a method when it is repeated
on a second aliquot of the same sample. The degree of agreement is expressed
as the relative percent difference (RPD). The RPD will be calculated according to
the following equation:

|D2—D1|
RPD = —(—51—D—2)_ X100
2
Where:
D: = First sample value
D, = Second sample value (Duplicate)

Duplicates will be run on at least 5% of the samples for inorganics analyses and
matrix spike duplicates are used for organics analyses. Acceptance criteria are
detailed in Element B5. All quality control sample resuilts are entered into the LIMS
and compared with acceptance limits. In addition, there is a monthly review of
values on the computer QC system. Data obtained from quality control samples is
entered onto our LIMS that charts the data and calculates a mean and standard
deviation on a monthly basis. The Quality Assurance Department then reviews
this data for trends, which may indicate analytical problems. The control charts are
graphical methods for monitoring precision and bias over time.
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Accuracy — Accuracy refers to the agreement between the amount of a compound
measured by the test method and the amount present. Accuracy is usually
expressed as a percent recovery (R). Recoveries will be calculated according to
the following equations:

Surrogate % Recovery = g% x100

Where:
Qd = Quantity determined by analysis
Qa = Quantity added to sample
Matrix Spike % Recovery = SSF;;\SR)xMO
Where:
SSR = Spiked sample results
SR = Sample results
SA = Spike added
. LCS found
* Lab Control le % R = —————x10
aboratory Control Sample % Recovery 1CS e x100

As directed by the methods, surrogate standards are added to each sample
analyzed for organics. Spikes and laboratory control samples will be run on at
least 5% of the samples (each batch or Sample Delivery Group

[SDG], 20 samples). Refer to Element B5 for acceptance criteria for accuracy.
The LIMS is programmed to compare the individual values with the acceptance
limits and inform the analyst if the results meet specifications. If the results are not
within the acceptance criteria, corrective action suitable to the situation will be
taken. This may include, but is not limited to, checking calculations and instrument
performance, reanalysis of the associated samples, examining other QC analyzed
with the same batch of samples, and qualifying results with documentation of any
QC problems in the case narrative.
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Commercial quality control materials are run at least quarterly to ensure accuracy
of the analytical procedure. Repetitive analysis of a reference material will also
yield precision data. Accuracy information determined from reference materials is
valuable because variables specific to sample matrix are eliminated.

The QC program is capable of charting data for surrogates, spikes, control
materials, and reference materials. The Quality Assurance Department reviews
these charts in association with the monthly trend report for any indication of
possible problems (i.e., shift in the mean and standard deviation).

Completeness — Completeness is the percentage of valid data acquired from a
measurement system compared to the amount of valid measurements that were
planned to be collected. The abjective is analysis of all samples submitted intact,
and to ensure that sufficient sample weight/volume is available should the initial
analysis not meet acceptance criteria. The laboratory's LIMS will assign a unique
identification number to the sample which tracks and controls movement of
samples from the time of receipt until disposal. All data generated will be recorded
referencing the conespohding sample identification number. The completeness of
an analysis can be documented by including in the data deliverables sufficient
information to allow the data user to assess the quality of the results. This
information will include, but is not limited to, summaries of QC data and sample
resuits, chromatograms, spectra, and instrument tune and calibration data.
Additional information will be stored in the laboratory’s archives, both hard copy
and electronic. :

Number of valid measurements

; 100
Total measurements needed *10

Completeneés =
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Method Detection Limit — It is important to ascertain the limit of quantitation that
can be achieved by a given method, particularly when the method is commonly
used to determine trace levels of analyte. The Environmental Protection Agency
has set forth one method for determining method detection limits (MDLs) from
which limits of quantitation (LOQs) can be extrapolated. MDLs are evaluated on
an annual basis. MDL is defined as follows for all measurements:

MDL =t n-1.1-8 =099 XS

Where:
MDL = Method detection limit
s = Standard deviation of the replicate analyses
tn1.1a=099 = Students't-value for a one-sided 99% confidence level and a
standard deviation estimate with n-1 degrees of freedom
Definitions:

Calculated Method Detection Limit - The calculated method detection limit is
defined as the minimum concentration of a substance that can be measured and
reported with 99% confidence that the analyte concentration is greater than zero.

It is determined from analysis, on a given instrument, of a sample in a given matrix
containing the analyte. -

Reported Method Detection Limit (MDL) — The reported MDL is defined as the
highest of all calculated MDLs obtained from all instruments used for a particular
method/matrix. This can be the actual value or a default value set above the
calculated values. '

Limit of Quantitation (LOQ) — The limit of quantitation is defined as the level above
which quantitative results may be obtained with a specified degree of confidence.
The Lancaster Laboratories' policy is to set quantitation limits at a value at least 3x
the MDL. Regulatory limits may require setting a lower LOQ. The judgement of
the technical depariment management may be used to assess the feasibility of a
lower LOQ.
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ANALYTICAL RESULTS
Prepased for
Example Client
2425 New Holland Pike
Lancaster, PA 17601
717-656-2300
Prepared by:
Lancaster Laboratories
2425 New Holland Pike
Lancaster, PA 17605-2425

The sample group for this submiteal is 884400. Samples arrived at the laboratory on Wednesday, February
11, 2004, The PQ# for this group i 2110918.010102. )

Cliemt Description ... Lancaster Labs Number
MW-6 Grab Water Sample 4214395
MW-7 Grab Water Sample 4214396
MW-22 Grab Water Sample 4214397
TB-021104 Trip Blank Water Sample 4214398
GW-77-12-18 Grab Water Sample 4214399
GW-772:12-18 Grab Water Sample 4214400
GP-773-06-08 Grab Soil Sample 4214401
GP-772-00-02 Grab Soil Sample 4214402
GP-772-10-12 Grab Soil Semple 4214403
GP-772-10-12-DUP Grab Soil Sample 4214404
GP-771-00-02 Grab Soil Sample 4214405
TB-021104 Trip Blank Water Sample 4214406
METHODOLOGY

The specific methodologies used in obtaining the enclosed analytical restlts are indicated on the laboratory
chronicles,

1 COPY TO Example Client Atm; Ms. Joanne Smith
1COPY TO Data Package Group

o

Lancaster Laboratories, inc.
2425 New Holtand Pike
e PO Bax 12025

B8 Lancaster, PA 17505:2425
717-656:2300 Fox; 717-656-2681
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Questions? Contact your Clieat Services Represeatative
Je&eys Moyex at (717) 656-2300.

Lancaster Laboratories, tnc.
2425 New Hallang Pike

PO Box 12425

tangaster, PA 17505-2425
706562300 Fax:700- 656-2681

2216 Rov. 3/10/03




| ancaster.
¥ Laboratories

Lancaster Laboratories Sample No. WW 4214395
MW-6 Grab Water Sawple
Collected:02/11/2004 10:00 by SB Account Numbexr: 10000
Submitted: 0271172004 18:35 ) Example Client
Reported: 02/18/2004 at 09:11 2425 Hew Holland Pike
Discard: 03/04/2004 Lancaster, PA 17601
EAMINE SDG#: EWA79-01

An Rocaivad
CAT Ao ived Hethod
No. Apalysis Nauo GAS Nunbar Result n;:;‘cﬁ.nn Units
00259 Mercuzy  7433-97-5 R.D. n.nnogs mg/l
01743  Aluminum 7429-90-8 0.430 0.0413 mg/l
01756 calcium “7440-70-2 14.5 0.0454 3/l
01754 ZIron 7439-B9-~6 0.662 0.0453 mg/}
01757 Magnesium 7439-95-4 8.38 0.0183 ny/d
01762 Potassium 7440-03-7 1.48 0.0429 ag/l
01767 Sodium 7440-23~5 9.46 0.463 ng/d
07022 Thallitm 7440-28~0 N.D. 0.008% ng/1
07035 Arsenic 7440-38-2 N.D. 0.0049 ng/l
07036 Selenium 7782-49-2 N.D. 0.0047 wg/)
07044 Antimony 7440-36-0 N.D. 0.0085 ng/l
07046 Barium ‘74420~39~3 0.0432 0.00048 mg/l
07047 Beryllium 7440-42~7 N.D. 0.00034 mg/l
07049 cadmium 7440-43-5 N.D. 0.00087 mg/d
07051 Chromium 7440-47-3 N.D. 0.0022 ng/l
07052 Cobalt 7440-48-4 N.D. 0.0016 g/l
07053 Copper 7440~50-D 0.0044 J 0.0021 mg/L
07055 Lead 7435-92-1 N.D. 0.0093 mg/1
07058 Manganese 7439-96-5 0.192 0.00051 ng/sd
07061 Nickel 7440-02-D 0.0080 7 0.0038 ng/l
07066 Silver 7440-22-4 n.o. 0.0018 ng/L
07071 Vanadium 7440-62-2 N.D. 0.0017 ng/)
07072 2ine 7440-66-6 0.0313 0.0041 mg/l
00937 TCL Pesticides in Vaters .
00938 Endrin Ketone 53494-70-5 N.D. 0.0040 vg/l
01361 Alpha Chlordane 5103-71-9 N.D. 0.0020 ug/l
01362 Gamma Chlordane 5103-74-2 N.D. 0.0020 ug/l
01600 Alpha BUC 319-84~6 N.D. 0.8020 ug/l
01601 Beta BHC 319-85~7 R.D. 0.012 ug/1
01502 Gamma BHC - Lindane §8-89-9 N.D. 0.0020 vg/1
01603 Delta BHC 319-86-8 N.D. 0.0030 ug/l
01804 Heptachlor 76~-44-8 N.D. 0.0020 ug/l
01605 Aldrin 309-00-2 N.D. 0.0020 ug/l
01606 Heptachlor Epoxide 1024-57-3 0.0028 J 0.0020 ug/l
01607 p.p-DD 72-55-9 N.D. 0.0040 ug/l
01608 p.p-DDD 72-54-8 N.D. 0.0040 ug/l
01609 p.p-DDT 50-29-3 N.D. 0.0040 ug/l
01610 Dieldrin 60~57-1 N.D. 0.0050 ug/l

Lancastar Laboratories, Ine

2425 New Holland Pike
PO Box R4S

Lancastes, PA 11605-2425
7176562300 Fax: 717-656-2681

Page ] of 6
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Lencaster laboratories Sample No. wWW 4214395

uw~-6 Grad Water Sample

EAMWSE

CAT
He.

01611
01613
01615
01616
01617
01618
01619
01620
01621
01622
01623
01628
01625
01860

04578

03871
02905
03907
03922
03924
03925
03928
03927
03928
03829
03930
03936
03937
013938
03939
03541
03942
03343
03944
03548
03946

Collected:02/11/2004 10:00 by SB Account Number: 10000
Submitted: 02/11/2004 18:35 Example Client
Reported: 02/18/2004 at 09:11 2425 Hew Holland Pike
Discard: 03/04/2004 Lancaster, PA 17601
SDGE: EWA79-01
As Recelved
A Receivod Hethod
Analysis Hane CAS Bunbex Repult petoction Unitg
Endrin 72-20~-B N.D. 9.0040 ug/}
Toxaphene 8001-35~2 N.D. 0.30 ug/d
Endosulfan XX 33213-65~9 w.D. 0.0050 ug/}
Endosulfan I 959-98-8 B.D. 0.0040 ug/)
gndosulfan Sulfate 1031-07-8 N.D. 0.00%0 ug/l
Endrin Aldehyde 7421-93~4 N.D. 0.020 ug/l
2CB-1016 12674-11-2 R.D. 0.20 ug/l
pCB-1221 111D4-28~2  N.D. 0.40 g/l
2CB8-1232 11143-16-5 N.D. 0.10 ug/1
PCB-1242 53469-21-~9 N.D. 0.20 ug/l
2CH-1248 12672-29~6 N.D. 0.30 ug/l
$CB~1254 21097~69-1 N.D. 0.20 ug/l
PCH-1280 11096-82-5 N.D. 0.30 ug/l
nethoxychlor . 72~43-5 N.D. 0.060 ug/l
subficient sample volume was not available to perform a MS/M5D for this
analysis. Therefore. a 1LCS/1CSD was pecformed to demonstrate precision ond
accuracy at a batch level.
TCL SVB46 Semivolatiles/Waters
4-Chloroaniline 106-47-8 N.D. 1. ug/l
2-Hethylnaphthalene 91-57-6 N.D. 1. ugl/l
2-Nitroaniline 88-74-4 N.D. 1. ug/l
2,4,5-Trichlorophencl 95-95-4 n.D. 1. . ug/l
2-Chlorophencl 55-57-8 N.D. 1. ug/l
Phenol 108-95-2 N.D. 1. ug/l
2-Nitrophancl 88~-75-5 N.D. 1. ug/l
Z,Q-Dina:hylphennl 105-67~9 H.D. 1. ug/l
2,4-Dichlorophenol 120-83-2 N.D. 1. ug/l
a<Chloro-3-mechylphensl §9-50-7 N.D. 1. ug/l
2,4, 6-Trichlorcphencl 8a~08~2 N.D. 1. ugll
bis [2-Chloroechyl)ether 111-44-4 N.D. 1. ug/l
1, 3-Dichlorobenzena 541-73~1 N.D. 1. ug/l
1. é-Dichlorebenzene 106-46-7 R.D. 1. g/l
1,2-bichlorobanzene 95-50-1 N.D. 1. ug/l
Hexachloroethane 67-72-1 N.D. 3, ug/l
N-Nitroso-di-n-propylamine 621~64~7 N.D. 1. ug/l
pitrobenzene 98-95-3 N.D. 1. ug/l
Isophorone 7859~ N:D. 1. ug/l
bis [2-Chloroechoxy) methane 111-91-1 N.D. 1. ug/l
1.2, 4-Trichlorchenzene 3120-82-1 N.D. 1. ug/l
i
) sw Hollan
Mﬁvaﬁngﬁuwm
Lancaster, PA 176052425

717-656-2300 Fox: 797-656-2681

Page2of 6
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Page3 of 6
r.ancaster Laboratories Sample No. WHW 4214395
MW-6 Grab Water Sample
Collected:02/11/2004 10:00 by SB Account Number: 10000
submitted: 02/11/2004 18:35 Example Client
Reported: 02/18/2004 at 09:11 2425 Hew Holland Pike
piscard: 03/04/2004 Lancaster, PA 17601
EAMWE SDG#: EWA75-01
As Recaived
oar Ab Receivod Mothod pllution
Hoe. Annlyois Hame CAS BHurber Repult Datection Unito Pactor
03947 Naphthalene 91-20-3 NH.D. 1. ug/l 1
039468 Hexachlorobutadiene B87-68-3 N.D. x. ug/3 1
03949 Hexachlorocyclopentadiene 771474 N.D. S. ug/l 1
03950 2~Chloronaphthalene 91-58~7 n.D. 1. ug/l 1
03851 . Acenaphthylens 208~95-8 N.D. 1. uwg/l 3
83952 Dimathylphthalate 133~11-3 N.D. 2. ug/l 1
04680 2-Hethylphencl 95-48-7 N.D. i. uvg/l 1 -
D468% 2.2'-Wb£s(1ochlorop:opane') 108-60-1 R.D. 1. - ug/l 1
04682 4-Methylphensl 106-44~5 N.D. 2. wg/l 1
3-gethylphenol and s-mechyliphenol cannot be resolved uhder the
chromatographic condirions .used for sample analysis, The result reported
for 4-methylphenol ropresents the conbined to of bhoth compounds.
04679 TCL SwWB46 Semivolatiles/Waters
03879 Dibenzofuran 1;2-54-9 N.0. 1. ug/l b3
03908 3-Nitroaniline 99-09-2 R.D. 1. ug/l 2 .
03909 4-Nirroaniline 100-02-6 N.D. 1. w9/l 1 |
03931 2,4-Dinitrophenol 53~28-5 N.D. 20, ug/lt 1
03932 4-Nitrophenol 100-02-7 N.D. 10. ug/2 1
03933 4.6-Dinitro-2-mathylphenol 534-52-1 N.D. 5. ug/l 2
03934 Penvachlorophenol 87-86-5 N.D. 3. ug/) b
03953 2, 6-Dinitrotoluene 606~20-2 N.D. 1. ug/l 1
03954 Acenaphthene 83-32-9 N.D. 1. ug/l 1
03955 2, 4-Dinitrotoluene 121-14-2 N.D. 1. wg/} 1 i
03956 Fluorene 86-73-7 N.D. 1. ug/l 1 J
03957 4-Chlorophenyl-phenylether 2005-72-3 N.D. 1. ug/l 1
03958 Diethylphthalate 84-66~2 n.D. 2. ug/l 1
03960 N-Nitrosodiphenylamine B6-30-8 N.D. 2. wg/d 1
N-nitrosodiphenylamine decomposes in the GC inlet forming diphenylamine.
The result reported for N-nitrosodiphenylamine zepresents the conbined
cotal of both compounds .
03561 4-Bromophenyl-phenylecher 101-55-3 N.D. 1. ug/l 1
03962 Hexnchlorobanzens 118-74-1 R.D. 1. ug/l 1
03963 Phenanthrene 85-01-8 N.D. 1. ug/l 1
03964 Anthracene 120-12~7 N.D. 1. ug/l 1
03965 Di-n-butylphthalate 84-74-2 w.D. 2. ug/l) 1
03966 Fluoraanthene 206-44-0 N.D. 1. vg/d 1
03967 Pyrene 129-00-0 N.D. 2. ug/l 1
03969 Bictylbenzylphthalate B85~68~7 N.D. 2. g/l 1
03970 Benzofajanthracene . 56~55-3 B.D. 1. ug/l 8812
03971 Chrysene 218-01-9 N.D. 1. ug/l 1

Lancaster Laboratories, Inc.
2425 New Holland Pike

PO Box 12425

Lancaster; PA 17505-2425
717-656-2300 Foni 717-656-2681

2215 Rev. 3/10/03




EAMWG

CAT
No.

03972
03373
03974
03975
03376
03977
03578
03878
031980
04684

05291

05385
05386
05387
05388
05380
05391
082392
05393
05395
05396
053986
05299
05401
05402
05403
05404
05406
05407
05408
05409
05411
05413
0541s
05418
05419

tancaster Laboratories ganple No. WW 4214395
My-6 Grab Watex Sanple
Collected:02/11/2004 10:00 by SB Account Number: 10000
Submitted: 02/11/72004 18:35 Example Client
Reported: 02/18/2004 at 09:11 2425 Hew Holland Pike
Discard: 03/04/2004 Lancaster, PA 17601
SDGH: EWA79-01
As Received
As Rocoived Mathod
Annlysis Name CcAS Ruzbos Result D;:::ion gaics
3,3°-Dichlorobenzidine 91-94-1 N.D. 1. ug/l
bis(Z-B:hylhexyl)phthhla:e 117-81-7 N.D. 2. ug/l
pi-n-octylphthalate 117-84-D N.D. 2. ug/l
Benzo(b) fluoranthene 205-99-2 N.D. 3. ug/l
Benxo{k) Eluoranthena 207-08-9 N.D. 1. ug/l
Banzola)pyrene 50-32-8 N.D. 1. ug/l
Indeno(1,2.3-cd)pyrene 193-39-5 N.D. 1. ug/l
pibenz ta,h) anthxacene §3-70~3 N.D. 1. ug/l
Benzo (g, h,ilperylene 181-24-2 N.D. 1. ug/l
Carbazole 86-74-8 N.D. 1. ug/l
subficiant sample volwme was not available to peviorm a ns/usp for chis
analysis. Therefore. a LCS/ICSD vwas performed to demonstrate precision and
accursey at a batch level.
TCL by B260 (watex)
Chloromethane 74-87-3 N.D 1. ug/l
viny} Chloride 75-01-~4 N.D. 1. ug/)
Bromomethane 74-83-9 fn.o. 1. ug/l
chloxoethane 15-00-3 N.D. 1. ug/l
1,1-Dichlorocathene 75-35-4 w.D. 0.8 ug/l
Methylens Chloride 15-09-2 N.D. 2. ug/l
rrans~1,2-Dichloroethene ’ 156-60-5 N.D. 0.8 ug/l
1,1-Dichloroechane 75-34-3 N.D. 1. ug/l
cis-1,2-Dichloroethene 156-55-2 B8.D. 0.8 ug/l
Chlozofoxm 87~-66-3 N.D. 0.8 ug/l
1,1.1-Trichloroethane 71-55-6 w.p. 0.8 vg/l
carbon Tetrachloride §56-23-5 N.D. 1. up/l
Benzene 71-43-2 N.D. 0.5 ug/l
1,2-Dichlorcethane 107-08-2 w.D. 1. ug/l
Tricblorosthene 79-01-6 3. 1. ug/l
1,2-Dichloropropane 79-87-5 N.D. 1. ug/l
qunodichlozumechane 75-27-4 N.D. 1. ug/l
Toluene 108-88-3 N.B. 0.7 ug/}
1,1, 2-Trichloroethane 79-00-5 N.D. 0.8 ug/l
Tecrcachloroethene 127-18-4 1. 0.8 ug/l
pibremochloromethane 124-48-1 B.D. 1. ug/l
Chlorobenzene 108-90-7 N.D. 0.8 uvg/l
Ethylbenzene 100-41~8 N.D. 0.8 ug/l
Styrene 100-82-5 N.D. 1. ug/l
sromoform 75=25~2 nN.D. 1. ug/l
pricrime T
wemasa T
G 88 Lancaster, PA 176052425

ég @g?zsx’tg;ies

717.656-2300 Fax: 717-656-2681
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Page 5 of 6
pancaster Laboratories Sample No. WW 4214395
MW-6 Grad wWater Sample
Collected:02/11/2004 10:00 by SB Account Number: 10000
Submitted: 0271172004 18:35 Example Client
Reported: 02/18/2004 at 09:11 2425 Hew Holland Pike
Discard: 03/04/2004 Lancaster, PA 17601
EAMWE spGH: EWA79-01
As Received
CAT As Recelved Mothod pilution
No. anslysis Namo CAS Nunber Rosult u::;t“n oaitae Pactor
Limic
05421 1,1.2. 2-Terrachloroeghane 79~34-5 N.D. 1. ug/l 2
06302 Acetone 67-~64-1 8.D. 5. ug/l 1
06303 Carbon Disulfide 75~-15~0 N.D. 1. ug/l 1
08308 2-Butanone 78-93-3 N.D. 3. og/l 1
06306 trans-1,3-Dichleropropens 10061-02-6 N.D. 1. ug/l 1
06307 cis-1,3-Dichloropropene 10061025 N.D. 1. ‘ug/? 1
08308 4-Nethyl-2-penkanone 108~10-1 N.D. 3. ug/l 1
05305 2~Hexanone . 591-78-6 N.D. 3. ug/l 1
06310 Xylene {Toral) 1330-20-7 N.D. 0.8 ug/1 1
A site-specific MSD sample was not submitted for the project. A LCS/LRSD
was performed co demopstrate pracision and accuracy at a batch level.
Cowmenwealth of Pennsylvania leb certification No. 36-037
Laboratory Chronicle
CAT Anslynis pilution
Ho. Analysis Hane Methed Triald Dato apd Timeo Analyst Pactor
00252 MarCury SW-845 7470A 1 0271372004 0B:48 pamary Valeatin 1
01743 Aluminumn sw-846 6010B b3 02716/2004 00:35 ponna R Sackett 1
01750 calciun SW~-B46 6010B 1 0271672004 00:35 ponna R Sackest by
03754 Izon sw-848 60108 b 8 02/16/2008 16:40 John P Hook 1
01757  Magnesium sw-845 60108 1 02/16/2004 00:35 ponna R Sackett 1
01762  Porassiun 5W-846 6010B 1 02/16/2004 00:35  Donna R Sackett 1
01767 Sodium sw-B46 6010B 1 02/16/2004 00:35 penne R Sackett 1
07022  Thallium sH-846 6010B 3 0271672004 00:35 ponne R Sackect 1
07038 Arsenic sw-B846 60108 1 0271672004 00:35 ponna R Sackatt 1
07036 Selenium 5W-846 60108 3 02/16/2004 00:15 ponna R Sackett 1
07044 Ancimony SW-846 60108 1 0271772004 00:15 ponna R Sackecrt b
07046 Bariun 5W-846 60108 1 02/18/2004 00:35 fonna R Sackett 1
07047 Beryllium Svw-B46 6010B 1 0271672004 00:35 Donna R Sackest 3
07049 Coadmiun SW-846 6010B 1 0271672004 00:35 ponna R Sackect 1
07051 Chromium sw-B46 60108 1 0271672004 00:35 ponna R Sackett 1
07052 Cobalt Sw-846 50108 1 02/16/2004 00:35 ponna R Sackett 3
07053 Copper sw-B46 60108 1 02/15/2004 00:3% Domna R Sackett 1
07055 Lead sw-846 6010B 1 02/16/2004 00:35 posna R Sackest 1
07058 Manganese . sW-B46 6010B 1 02/16/2004 00:35 Donna R Sackett 1
07061 Nickel sW-846 60108 1 02/16/2004 00:35 ponna R Sackett 1
07066 Silver SW-846 50108 1 0271672004 00:35 ponna R Sackett 1
0707} vanadiun sv-846 60108 1 0271672004 00:35 ponna R SackFigd 1
07072 Zine SW-846 60108 1 0271672004 90:33 ponna R Sackett 1
00937 7cL pesticides in Waters sH-846 BOBiA/B002 b 02/13/2004 11:14 Andrea J Covey 1

Lancaster Leboratories, inc.
2425 New Mofland Fike

£0 Box 12425 .
Lantastes, PA 17605-2425

717-656-2300 Fax: 7176552681

2216 Rov, 3110703



€ Lancaster,
¥ Lahoratories

Lancaster Laboratories Sample No. WW

MW-6 Grab Water Sample

collected:02/11/2004 10: 00

Submitted: 02/11/2004 18:35

Reported: 02/18/2004 at 09:11

Discard: 03/04/2004

EAMWS SDG2: EWA79-01

04678 TCL SWB46 )
Semivolatiles/Waters

04679 TCL 5vB46
semivolatilas/viaters

06291  TCL by 8260 (water)

00813 BNA Waver Extraction

00817 yater Sample Pest.
Extraction

031163 GC/MS VOA Viatexr Prep

01848 W ?HBAG ICP Digest (tot
res

05713 WY SWB46 By Digest

by SB

SH-836 8270C
sw-B46 B276C

Sw-046 B260B
swW-846 3510C
sW-846 3510C

Sw-845 50303
SW-BA6 3005A

Sw-846 7470A

Lancaster Labaratories, Inc.

2475 How Holland Pike
#0 Box 12425 ,
Lancaster, PA 17505-2425
176552300 Fax: 717-656-2681

o M W

Page 60f6

Account Number: 10000

Example Client

2425 Hew Holland Pike
rLancaster, PA 17601

02/14/2004 10:43
02/14/2004 10:43

0271272004 21:44
02712/2004 00:20
02/13/2004 00:30

02/12/2004 21:44
0271272004 20:00

02/12/2004 17:00

Susan L Scheuering
susan L Scheuering

Scott M EBvans
Denise L Trimby
Karen I Bayex

Scoct ¥ Evans
James L Mertz

Nelli S Markaryan

2918

R Y A
]

2215 Rov, 3/10/03




APPENDIX A
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SA
VOLATILE ORGANIC INSTRUMENT PERFORMARCE CHECK

‘ , BROMOFLUOROBENZENE (BFB)
Lab Name: Lancaster Laboratories Contract:
Lab Code: LANCAS Case No.:___ SAS No.:_. SDG No.:
Lab File ID: nmlgtol.d BFE Injection Date: 03/18/04
Instrument ID: HP07159 BFB Injection Time: 12:44

Matrix: (soil/water} WATER Level: (low/med) LoW Column: (pack/cap) CAP

[ l | % RELATIVE

| mle | ION ABUNDANCE CRITERIA | BBUNDANCE
I==s=:l Bz l .

| so |} 15.0 - 40. 0% of mass 95 ] z0.7

| 75 | 30.0 - 60.0% of mass 95 | 52.3 |
| 95 | Base peak, 100% relative abundance j100.0 1
] 96 | 5.0 - 9.0% of mass 95 | 6.8

| 173 | Léss than 2.0% of mass 174 | 0.4 ( 0.5)1
| 174 | Greater than 50.0% of mass 95 | 93.5 |
} 275 | 5.0 - 9.0% of mass 17¢ | 7.4 t 7.9)1]
| 176 | Greater than 95.0%, but less than 101.0% of mass 174 | 51.4 ( 97.8)1]
{ 177 | 5.0 - 9.0% of mass 176 | 6.3 ( 6.9)2]
| ]

1-Value is & mass 174 2-Value is % mass 176

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS :

‘II' I~ Epa | LAB ) "1LAB | DATE | TIME
| SAMPLE No. | SAMPLE ID | FILE ID | ANALYZED | ANALYZED

01| VSTD100 | VSTD100 | nmigc0l.d 03/18/04 | 13:08

02| VBLING4 | VBLXN64 | nm18bol.d | 03/18/0& | 13:58

03| LCSNE4 | LCSN64 | nm1Bs0l.d | 03/18/04 | 14:23

04| EXBLKD ] 4235599 | nmi8s02.4 03/18/04 | 14:48

05| TSTPZ | 4234221 | nmi8s03.4d 03/18/04 | 15:13

06} TSTPZMS | 4234111 | nm18s04.d ] 03/18/04 | 15:38 |

07| TSTPZMSD | 4234111 | nm18s05.4 | 03/18/04 | 16:03

08| 2H315 | a23s000 . nm18506.4 03/18/04 | 16:28

09| EXBLKC | 4232992 nmi8s07.d 03/18/04 | 16:53 |

10| 2SOIL | 4231735 nm18s08.d | 03/an/oa | 17:19 |

11} ZHCAR | 4231738 nm1Bs09.d 03/18/04 | 17:44 ]

12| ZHCARMS | 4231738 nmiBsio.d 03/18/04 | 18:09 ]

13| ZH597 | 4231979 nm1Bsil.d 03/18/04 | 18:34 |

14} zZHS98 | 4231983 nm18s12.d 03/18/04 | 18:59

15| EXBLKD | 4231344 nmi8si4.d | o3/38/08 | 19:50

16] WCCRZ | 4230646 nm18515.4 03/18/04 | 20:15

17| WCCRZMS | 4230648 nml8slé6.d 03/18/04 | 20:40

18] EXBLKE | 4234768 nmidsl7.d | 03/18/04 | 21:06 |

15] 2ZH4S58 | 4232621 nm18s18.4 03/18/04 | 21:30 1

20| 26464 | 4234382 | nmiBs1g.d 03/18/04 | 21:55

21] 28466 | 2234389 | nm18s20.4 | 03/18/04 | 22:20

22| 26465 | 4234393 | nmi8s21.4 03/18/04 | 22:45 ]
I | | | |

page 1 of 2
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2a

. WATER VOLATILE SURROGATE RECOVERY
Lab Name: Lancaster Laboratories Contract:
Lab Code: Case No.:? 5AS No.: ShG No.:
EPA 81 s2 83 84 {T0T
LL #'s SAMPLE NO. | (DBF)# (DCA)#| (TOL)# (BFB)# |OUT
. 2 z ===
01} 4232992 BXBLRC 98’ 90 96 gs 0
02| VBLKN&4 VBLKNG64 95 94 95 97 0
03] 4235599 EXBLKB 95 92 96 95 o
04} 4234111 TSTPZ 95 o4 95 96 0
05| 4234111 TSTPZMS 96 94 95 97 (V]
06} 4234111 TSTPZMSD 97 97 96 98 0
07} LCSN64 LCSNG4 96 94 95 97 (]
' , QC LIMITS
S1 (DBF) = Dibromoflucromethane {81-120)
S2 (DCA)} = 1,2—Dichloroethane-d4 (82-112)
S3 (TOL) = Toluene-d8 ’ : (85-112)
sS4 (BFB) = 4-Bromofluorobenzene {83-113)

# Column to be used to flag recovery values
*» values outside of contract required QC limits
D Surrogate diluted out

page 1 of 1



1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

J—
X | |

‘ | vsLkwes |
]

Lab Name: Lancaster Laboratories Contract: ] »

Lab Code: LANCAS Case No.: SAS MNo.: SDG No.:

Matrix: (soil/water) WATER 1.ab Sample ID: VBLKN64

Sample wt/vol: 5.00 {g/ml)} wk Lab File 1ID: HPO’7159.i/DemarlBa.b/nmleOl.d
Level: (low/med) LOW Date Received:

Moisture: not dec. _____ Date Analyzed: 03/18/04

column: (pack/cap) CAP pilution Factor: 1.0

CONCENTRATION UNITS:

CAS NO. COMPOUND - {ug/L or ug/Kg) MDL ug/L Q
| 75-71-8---===~"" Dichlorodifluoromethane ] 2 | U
| 74-87-3----~ - -==Chloromethane ] 1 U
| 75-01-4-=======" vinyl Chloride 1 1 |u
| 74-83-9--=--=="< Bromomethane | 1 ]0 i
] 75-00-3--=---~--Chloroethane | 1 ]1v
] 75-69-4~~=-=--== Tyichlorofluoromethane ] 2 ]vU
| 64-17-§--=-=-==" Ethanocl ] 50 | U ]
| 107-02-8--==~-"" Acrolein | 40 U
| 75-38-4--~--="=" 1,1-Dichloroethene ] 0.8 u
‘ | 76-13-1----= ----Freon 113 | 2 U |
| 67-64-2--vwm=-"" Acetone | 6 ¢}
| 74-88-4----=--"" Methyl Iodide i 1 |vU
| 67-63-0-==-==-== 2-Propanol | 50 U
| 75-18-0-=-=-=="= carbon bisulfide | 1 i}
| 107-05-1--~=-= --Allyl Chloride ] 1 v
| 75-09-2-~--==----Methylene Chloride | 2 u
1 75-§5+-0--~=~===-~t-Butyl Alcohol ] 10 u
] 107-13-1-=-=="" -Acrylonitrile Iy v
] 156-60-5--====="~ trans-1,2-Dichloroethene 0.8 | U
] 1634-04-4~~---~-Methyl Tertiary Butyl Ether | 0.5 | U
| 110-54-3-~----~--n-Hexane 2 | U
| 540-59-0-------= 1,2-Dichloroethene (total) 0.8 | U
| 75-34-3---v>-==" 1,1-Dichlorcethane 1 |vu
| 208-20-3-=--===-= di-Isopropyl Ether 0.8 | U |
| 126-99-8-------~ 2-Chicro-1,3-Butadiene | 1 | U
| 637-92-3~--=~-=~ Ethyl t-Butyl Ether 0.8 | U
| 1-56-59-2-----'---cis—l,2-Dichloroethene 0.8 | U ]
| 78-93-3---n~=-=-=-- 2-Butanone 3 lu i
| 594-20-7-=<=-==~ 2, 2-Dichloropropane 1 |vu |
| 107-12-0-----==" propionitrile 30 |U |
| | ! |
page 1 of ¢
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1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

———————————

| VBLKNE4
Lab Name: Lancaster Laboratories Contract: i
Lab Code: LANCAS case No.:, SAS No.: SDG No.:
Matrix: (soil/watex) WATER Lab Sample ID: VBLKN64
Sample wt/vol: 5.00 (g/mb) mb Lab File ID: HP07155.i/04marlfa.b/nmiBbol.d
Level: (low/med) LOR pate Received:
Moisture: not dec. Date Analyzed: 03/18/04
column: (pack/cap) CAP pilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) MDL ug/L o)
] 126-98-7~-------Methacrylonitrile | 10 | U |
| 74-97-5-=~-=~ ---Bromochlorcmethane ] 1 }u ]
| 109-29-9-~cn=n~=" Tetrahydrofuran 4 | U ]
| 67-66=3----=-=== Chloroform 0.8 | U ]
| 71-55-6-=-===== -1,1,1-Trichloroethane 1 0.8 | U |
| 110-82-7~=~-===~ Cyclohexane ] 2 | U |
| 563-58—6--------1,1-Dichlordpropene 1 |u ]
‘ | 56-23-5=-n=---n= carbon Tetrachloride 1 v |
| 78-83-1e--s-un=- Isobutyl Alcohol 100 u
| 71-43-2----==n-= Benzene 0.5 1]
| 107-06-2---~-~~ -1,2-Dichlorcethane 1 U |
| 994-05-B-=-==="=~ t-Amyl Methyl Ether 0.8 v ]
| 142-82-5--<~=-== n-Heptane 2 v
71-3§-3~=----~-~-n-Butanol 100 v
79-01-6~=---==="" Trichloroetbene 1 i}
78-87-5-~cmom=vc= 1,2-Dichloropropane 1 u
B0-62-6~~--~--=--Methyl Methacrylate 1 |U
74-85+3enwmmc=- pibromomethane | 1 ] v
123-91-1-~-~==-~~1,4-Dioxane ] 70 T |
| 75-27-4----==--- promodichloromethane 1 1] |
79-46-9=~wm=mm== 2-Nitropropane 2 U
110-75-8--------2-Chloroethyl Vvinyl Bther 2 |vu
10061-01-5-~~-~~ cis-1,3-Dichloropropene | 1 u }
108-10-1l-n~=~=~~ 4-Methyl-2-Pentanone 3 U 1
108-88-3-~-------Toluene 0.7 U ]
10061-02-5--—--—trans-1,3-Dichloropropene 1 v ]
| 97-63-2-----=n-- Ethyl Methacrylate 1 ] |
| 79-00-5-~-=--v=-" 1,1, 2-Trichloroethane ] 0.8 u |
127-18-4--=====~ Tetrachloroethene | 0.8 | U |
142-~28+9=w~m=-"" 1,3-Dichloropropane ] 1 U ]
| | !

page 2 of 4
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n EPA SAMPLE RO.
VOLATILE ORGANICS ANALYSIS DATA SHEBT

Lab Name: Lancaster Laboratories Contract: | R

Lab Code: LANCAS Case No.: - 8as No.: SDG No.:

Matrix: (soil/water) WATER Lab Sample ID: VBLKNG64

Sample wt/vol: 5.00 (g/ml) mbL Lab Pile ID: HP07159.i/04mariBa.b/nm18bol.d
Level: (low/med) LOW pate Received:

Moisture: not dec. . pate Analyzed: 03/18/04 ‘

column: (pack/cap) CAP Dilution Factor: 1.0

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) MDL ug/L Q

| 591-78-6--------2-Hexanone ] 3 U |

| 124-4B-1w----==~ pibromochloromethane 1 |u |
106-93~4~===--~ -1,2-Dibromoethane 1 U
1330-20-T7~=-v=~=~ Xylene (Total) ] 0.8 U

| 208-90-7----~~--Chlorcbhenzene ] 0.8 u
630-20-6-~~~mm~== 1,1,,2 -Tetrachloroethane 1 u
100-41-4--==-=== Ethylbenzene 0.8 u |

| 1330-20-7-------m¢p-Xylene | 0.8 U |

| 95-47-6--==n--= o-Xylene ‘ ] 0.8 U
100-42~5-~-~~-~=Styrene 1 U
I5=28e2mennammm= Bromoform 1 U
58~82-B---~--~=-Igopropylbenzene 1 u

| 108-94-1-~m===== Cyclohexanone 55 1]
79-34-5-------'—-1,1,2,2-Te\:rachloroet:hane 1 U
110-87+6-~-==c=" trans-1,4-Dichloro-2-Butene | 15 | U |
108-B6-l=-ws=m=- Bromobenzene | 1 U
56-18-4m=vmemnn= 1,2,3-Trichloropropane ] 1 v
103-65-1---~---~ n-Propylbenzene 1 | o
95-49+«B--mmm=ru- 2-Chlorotoluene 1 }vo
10B-67-8~=~~=~-~ 1,3,5~-Trimethylbenzene 1 U
106-43-4~-~----~4-Chlorotoluene 1 u

| 98-06-6-~~-- -=-~-tert-Butylbenzene 1 u |
76-01-T===mm=co== Pentachlorvethane 1 v }
95-63-—6«-----—-—1,2,4-T::L'wethylbenzene 1 u

| 135-98~B~~~-----sec-Butylbenzens | 1 U

] 99-87-6~==mmomn= p-1sopropyltoluene 1 1 U

| 521-73-1----=---1,3-Dichlorcbenzene ] 1 U

] 106-46=7-=-==~--- 1,4-Dichlorobenzene | 1 ]vu !

| 104-51-B~-====~ n-Butylbenzene | 1 U |

| 95-50-1-==-=--== 1, 2-Dichlorobenzene ] 1 U

I l | |

page 3 of 4
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‘ 1A EPA SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET
!

| veLkNea |
Lab Name: Lancaster Laboratories Contract: |
Lab Code: LANCAS Case No.: . SAS No.: . spE No.:
Matrix: (soil/water) WATER Lab Sample ID: VBLKN64
sample wt/vol: 5.00 {g/mL) ml Lab File ID: HP07159.1/04marisa.b/nmisbol.d
Level: (low/med) LOW Date Received:
Moisture: not dec. Date Analyzed: 03/18/04
Column: (pack/cap) CAP . pilution Factor: 1.0
CONCENTRATION UNITS:

CAS NO. COMPOUND {ug/L or ug/Kg) MDL ug/L Q

| 96-12-8--=-~=-=~ 1, 2-Dibromo-3-Chloropropane 1 2 ]vu |

| 120-82-1-------=1,2, 4-Trichlorobenzene ] 1 |u ]

| 87-68-3----~ -~ ---Hexachlorobutadiene ] 2 |u |

| 91-20-3---=-----Naphthalene | T I S |

| 87-61-6~==----=" 1,2, 3-Trichlorobenzene | 1 | vu |

| ] I |
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VOLATILE METHOD BLANK SUMMARY

Lab Name: Lancaster Laboratori
Lab _code: LANCAS Case No.:
Lab-File ID: nml1sbol.d
pDate Analyzed: 03/18/04
Matrix (soil/watex) WATER

Instrument ID: HBPO7159

THIS METHOD BLANK APPLIE

es Contract:

8AS No.: SDG No.:

Lab Sample ID: VBLKN64
Time Analyzed: 13:58

Level: {low/med) LOW

g TO THE FOLLOWING SAMPLES, MS AND MSD:

| EPA l LAB | LAB | TIME

| SAMPLE NO. | SAMPLE ID | FILE 1D | ANALYZED

| == | =|s==e; |
01| LCSN64 | LCSNe4 | nm18s01.d | 14:23 ]
02| EXBLKB | 4235599 | nm1gs02.d | 24:48 ]
03| TSTPZ 4234111 ] nm1gs03.4 | 15:13
04| TSTPZMS 4234131 | nmi8s04.d | 15:38
p5| TSTPZMSD 4234111 | nmi8s05.d ] 16:03 !
05| 2H31S 4235000 | nm18s06.d | 16:28 i
07| EXBLKC 4232992 | nmiss07.4 | 16:53 |
08| ZSOIL 4231735 | nmiss08.d | 17:18 ]
09| ZHCAR 4231738 | nm18s09.d ] 17:44 |
10| ZHCARMS 4231738 | nm18s10.d | 28:09 |
11} 2ZHS97 4231979 | nml8sii.d | 1B:34 |
12| 2H598 4231983 ] nm1ssi2.d | 18:59 1
13| EXBLXD | 4231344 | nm18s1a.d ] 19:50 ]
14] WCCRZ 4230646 | nmi8sl5.d | 20:18 {
15| WCCRZMS 4230646 | nmlBsi6.d | 20:40 |
16| EXBLKE | 4234768 | nm18s17.d ] 21:06 ]
17| ZH458 4232621 | nm1Bsi8.d4 | 21:30 ]
18} z6464 4232382 | nm16519.4 | 21:55 |
19| 26466 4234389 | nmi8s20.8 | 22:20 ]
20| 26465 4234393 | nmi8s21.d | 22:45 |
21| 459zZR | a232627 | nmi8s22.d | 23:10 |
22] 4s92HMS 4232627 ] nmibs23.d | 23:38 }

| | i I

COMMENTS : '
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) Lancester Laboratories, Inc.
SC/MS Volatiles Matrix Spike/Spike Duplicate Recoveries

unspiked: nmiB8s03.d
T3TPZ 4234111

Method: SW-845 82408
Instruments HPO7159

Matrix Spike: r18s06.d
TSTPEIMS 4234111
Matrix/Level: WL
pilution-Factors 20.00

spike Duplicate: nm18s05.d
TSTPZMSD 4234111
Batch: NO4D781A8

COMPOUND
NAME

us

Vinyt Chloride

1, 1-bichloroethens
Freon 113

Carbon Disulfide
Hethylene Chloride
2-Butanone
Chloroform

Carbon Tetrachioride
1sobutyl Atcohol
Banzene
1,2-Dichlorosthane
frichioroethene
Toluene
Tetrachloroethene
Chlorobenzene
Ethylbenzene
mep-Xylene
o-Xylene
tyclohexanone
1,4-Dichlorcbenzene
1,2-Dichlorcbenzene

WD  US CONC HS CONC MSD CONC MS REC MSD REC ~ Range  INSPEC RPD  RPD
SPIKE  SPIKE  UG/L  UG/L WG/ % %  LOWER-UPPER % MaX
S S —
700.0  400.0 WD %37 %35 109 109 70-151 YEs 0 30
§00.0  400.0 WD 486 07 M 102 78-1%6 YES 0 30
400.0  400.0 M 434 43 108 M 7316 ¥ES 2 30
400.0 400.0 WD 423 430 108 107 77-155 ES 2 30
400,80  400.0 WD 417 47 104 102 79-133 ves 2 30
3000.0 3000.0 D 1830 1830 1 61 42-140 YES o 30
400.0  400.0  ND 419 22 105 106  B82-131 YES 1 30
400.0  400.0 WO 429 436 07 108  73-146 ves 1 30
10000.0 10000.0 WD s710 6520 67 65  51-140 YES 3 30
400.0 400.0 WD 420 M3 105 103 83-128 vES 2 3
400.0  400.0 WD 420 43 105 103  7B-136 YES 2 30
400.0  400.0 WO 416 418 106 105 75-135 YEs 0o 30
400,0  400.0 WD 400 39 100 100 83-127 YES o 30
400.0  400.0 XD 433 61 108 1m0 75-143 YES 2 30
400.0 400.0 WD 406 410 102 102 £3-120 ¥ES 0 30
400.0 400.0  85.8 494 45 102 102 B2-129 YES 0 30
80p.0  800.0 281 1100 120 w02 i04 82130 YES 2
400.0  400.0 MD 413 419 103 fo5  82-130 YES 1 30
10000.0 10000.0 D 5840 5780 58 58 21-139 YES 0o 30
400.0  400.0 WD 419 &7 105 106 B1-122 YEs 1 30
400.0  400.0 KD . 21 M8 105 w6 82-117 YES 1 30

tab Chronicle:

N/C = Could mot calculate

Ent. by

Ver. by
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Lancaster Laboratorfes, fnc.
GC/MS Volatiles Laboratory Control Sampla Recovery

File: rmids01.d Injected: 03/18/0% atr 14:23 Hethod: SW-845 B260B
Inst: HPO7159 Samples LCSNGG Ratrix/Levet: WL
pilution Factor: 1.0 Batch: NOAO7BIAA
COMPOUND SPIKE  LCS cONC LCS REC Range INSPEC
NAHE LEVEL UG/L % LOWER-UPPER
Bichlorodif tuaromethane 20.00 25.41 ity 56-172 YES
thloromethane - 20,00 21.20 106 69-136 YES
yinyl Chloride 20.00 20.19 101 71-129 YES
Bromomethane 20.00 21.46 107 46-138 YES
Chioroethane 20.00 20.74 104 59-133 YES
Trichiorofluoromathane 20,00 20.84 104 59-137 YES
gthanol 500.00 352,14 70 45-145 YES
Acrotein 150.00 108.8B6 n 28-146 YES
1,3-Dichloroethens 20.00 20.97 105 79-130 YEs
Freon 113 20.00 22.22 m 73-140 YES
Acetone 150.00 113.59 76 22-179 YES
Hethyl lodida 20.00 21.80 109 74-133 YEs
2-Propanol 150.00 96.27 6b 54162 YES
tarbo